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INTRODUCTION. 


The  following  extracts  from  the  Annual  Report  of  the  State 
Engineer  and  Surveyor  of  New  York,  for  1902,  relate  to  those 
portions  of  the  work  of  thte  Department  which  are  done  by 
co-operation  between  the  United  States  Geological  Survey  and 
the  New  York  State  Engineer  Department: 

REPORT    ON    MEASUREMENT    OF    THE    VOLUME    OF 

STREAMS  AND  FLOW  OF  WATER  IN  THE  STATE 

OF  NEW  YORK.    (Reprinted  from  p.  38.) 

There  is  an  increasing  desire  to  develop  the  many  water- 
powers  throughout  the  State,  and  a  growing  demand  for  in- 
creased water  supplies  for  the  great  cities,  with  the  result  that 
the  State  Engineer  receives  many  requests  for  the  records  of 
measurements  of  the  volume  of  streams  and  of  the  flow  of  water. 
The  approval  which  thi«  new  work  of  the  State  has  received 
during  the  past  two  years  has  confirmed  the  wisdom  of  the 
Legislature  of  1900,  when  it  made  the  first  appropriation  for 
this  work,  and  enacted  the  following  quoted  law: 

"  The  People  of  the  State  of  New  Yorfe,  represented  in  Senate 
and  Assembly y  do  enact  as  foUows: 

"  The  Treasurer  shall  pay  on  the  warrant  of  the  Comptroller, 
for  the  State  Engineer  and  Surveyor,  one  thousand  dollars  to  be 
used  with  the  United  States  Geological  Survey  in  hydrographic 
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work  connected  with  the  measnrementB  of  the  volume  of  streams 
and  flow  of  water  in  the  State  of  New  York." 

This  act  became  a  law  April  13,  1900,  and  the  results  have 
received  a  public  approval  so  general  that  the  subsequent  Legis- 
latures have  slightly  increased  the  amount  to  f  1,500  per  year, 
which  sum  has  been  equalled  or  exceeded  each  year  by  the 
United  States  Geological  Survey,  and  the  whole  has  been  ap- 
plied to  the  measurement  of  those  streams  of  which  the  records 
were  most  needed,  extending  the  field  of  operations  whenever 
this  could  be  done,  within  the  limits  of  the  very  small  amount 
available. 

This  law  is  similar  in  its  provisions  and  in  its  effects  to  exist- 
ing laws  in  other  states,  and  it  has  enabled  the  State  Engineer 
to  arrange  a  system  of  co-operation  with  the  United  States 
Geological  Survey,  by  which  the  State  has  the  full  benefit  of 
the  experienced  and  skilled  observers  of  that  Department,  and 
of  their  accurate  instruments  and  methods,  and  thus  obtains, 
at  a  merely  nominal  cost,  much  desired  information,  which  in- 
creases in  value  by  its  continuance  from  year  to  year. 

New  stations  have  been  added  wherever  possible,  and  the 
records  have  been  obtained  from  voluntary  observers  connected 
with  manufactories  on  the  various  rivers,  who  appreciate  the 
value  of  having  their  records  studied  and  collated  by  skilled 
hydrographers,  by  whoee  work  they  are  thus  enabled  to  profit. 
Where  paid  observers  are  necessary,  they  usually  read  the 
gauges  twice  a  day  and  record  the  readings  and  the  thickness 
and  extent  of  ice  on  streams  in  the  vicinity  and  report  them 
once  a  month  to  the  central  oflBce;  for  which  service  they  re- 
ceive an  average  of  f3.47  per  month  each. 

A  record  of  these  gauge-readings  makes  it  possible  to  deter- 
mine the  mean  volume  of  water  passing  it  day  by  day  by  means 
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of  current-meter  measarementB,  which  are  occaBionally  made  by 
a  skilled  obserrer  who  yisits  each  station  for  a  few  honrs  at  a 
time  when  the  stream  is  at  various  heights,  and  thus  deter- 
mines the  amount  of  water  paseiug  for  different  heights  of  the 
gauge-readings;  the  discharge  of  the  stream  being  fairly  con- 
stant for  a  given  height  on  the  gauge,  and  increasing  in  more 
or  less  regular  ratio  as  the  water-level  rises.  There  is  thus  con- 
structed for  each  stream  a  table  showing  the  amount  of  water 
passing  for  any  given  height,  and  there  is  thus  obtained  a  com- 
plete record  of  the  flow  of  the  stream.  (Gauges  are  so  located 
that  the  metre-observations  can  be  made  from  a  bridge  spanning 
the  stream,  whenever  satisfactory  conditions  and  regular  flow 
are  found,  but  such  gauge  locations  are  avoided  if  the  flow  is 
much  disturbed  by  bridge-piers,  which  sometimes  make  accurate 
records  impossible.  In  some  cases  (as  on  the  Oswego  river, 
eight  miles  from  Lake  Ontario,  and  on  the  Moose  river)  a  fixed 
wire  cable  is  stretched  across  the  stream,  well  above  water- 
level,  and  the  observer  makes  meter-readings  in  a  car  in  which 
he  travels  upon  this  cable. 

It  is  intended  to  establish  these  meter-gauges  upon  streams 
where  it  is  practicable,  and  to  gradually  discontinue  observa- 
tions at  dams  where  the  conditions  are  unsatisfactory. 

With  the  records  obtained  during  1902  there  have  been  col- 
lected certain  heretofore  unpublished  former  records  of  the 
same  streams,  and  the  results  are  here  given  in  tables  showing 
the  daily  mean  flow  and  also  hydrographs  which  give  the  same 
information  graphically,  and  which  show  at  a  glance  the  periods 
of  high-water  and  of  low-water,  and  the  regular  or  erratic  char- 
acter of  the  flow  of  the  various  streams,  which  differ  widely 
with  the  varied  nature  of  their  watersheds. 


8  Bbpobt  of  Btatb  Enoinbbb. 

Unifonn  hydrographs  will  be  found  representing  the  flow  of 
streams  which,  like  the  Oswego  rivery  have  their  headquarters 
in  systems  of  lakes  which  afFect  the  natnral  regulation  of  their 
flow,  and  which  prevent  extremes  of  either  high  water  or  low 
water.  Irregular  hydrographs  show  the  flow  of  streams  having, 
like  the  Mohawk  river,  sudden  and  extreme  variations  due  to 
a  quick  run-off  from  the  cultivated  hillsides  which  form  their 
watersheds. 

The  tables  give  the  daily  means  of  flow  in  more  detailed  form, 
and  such  photographs  are  here  given  as  are  necessary  to  show 
the  varied  conditions  existing  at  the  various  streams. 

There  are  in  New  York  Btate  a  great  many  undeveloped  water 
powers  which  are  likely  to  be  brought  into  use  by  the  present 
possibilities  of  electrical  development  and  long-distance  trans- 
mission. Such  a  case  is  described  in  detail  at  page  153  as  being 
an  interesting  illustration  of  what  can  be  done  in  this  way  on 
a  comparatively  small  scale,  and  by  which  a  stream  which  has 
formerly  gone  to  waste  has  recently  been  made  to  produce 
about  1,000  horse  power  of  electrical  energy,  which  the  enter- 
prising owner  distributes  to  a  number  of  towns  in  the  vicinity. 

The  gratifying  results  which  have  been  obtained  by  the  co- 
operative system  of  stream  measurements  are  largely  due  to 
the  effective  attention  and  efforts  of  Mr.  F.  H.  Newell,  chief 
hydrographer  of  the  United  States  Geological  Survey  at  Wash- 
ington, and  of  Prof.  Henry  A.  Pressey,  who  has  general  charge 
of  this  portion  of  their  operations,  and  also  to  Mr.  Robert  E. 
Horton,  who  is  in  local  charge  in  this  State,  and  whose  detailed 
report,  with  the  photographs  and  tables  which  show  the  results, 
is  appended. 
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The  value  of  these  records  is  such  as  to  show  that  the  sys- 
tem should  be  still  further  extended^  and  should  be  made  to 
include  many  other  important  streams  in  different  parts  of  the 
State  regarding  which  inquiries  have  repeatedly  been  made,  and 
the  appropriation  of  |3,000  is  recommended  for  this  purpose, 
although  a  larger  sum  could  be  used  to  great  advantage. 

SURVEY  OF  THE  STATE  IN  CO-OPERATION  WITH  THE 
UNITED  STATES  GEOLOGICAL  SURVEY.  (Reprint  from 
page  30.) 

This  work  of  co-operation  was  begun  in  1892  and  has  since 
been  continued  by  annual  appropriations  by  the  State,  for  the 
payment  of  one-half  of  the  cost  of  the  field  work  of  the.  survey, 
the  last  being  for  |20,000. 

Close  attention  has  been  given  and  close  examination  made 

r 

of  the  merits  of  this  system  of  co-operation  and  of  the  character 
of  the  work  which  is  done  under  it,  and  it  is  found  that  the 
State  is  getting  a  fine  class  of  work  at  a  comparatively  low 
cost.  The  maps  which  are  produced  are  of  great  value  to  the 
State  in  many  ways;  especially  in  connection  with  the  work  of 
highway  Improvement  in  different  parts  of  the  State,  and  with 
the  work  of  the  Forest  Preserve  Board  in  the  portion  covered 
by  the  maps,  and  in  the  examination  of  water  supplies  for  exist- 
ing and  proposed  canals  and  for  the  great  cities.  A  proof  of 
>ach  sheet  is  sent  to  this  office  from  Washington  for  examina- 
don  and  approval  before  being  finally  published,  and  in  this 
way  judgment  is  made  as  to  the  character  of  the  work  and  in 
some  cases  valuable  additions  are  thus  made. 

The  maps  are  published  on  a  scale  of  about  one  inch  to  the 
mile,  in  sheets  of  which  about  244  will  cover  the  whole  State; 
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each  sheet  showing  about  twelve  mileB  east  to  west  by  eighteen 
miles  north  to  sonth.  One  hundred  and  twenty-fonr  of  these 
sheets  have  been  completed  and  published  and  are  for  sale  by 
the  United  States  Geological  Survey  at  the  nominal  price  of 
Ave  cents  each  or  |2  per  hundred;  the  engraving  and  publishing 
being  done  entirely  at  the  expense  of  the  United  States  Govern- 
ment. Thirty-eight  sheets  are  mapped  and  in  the  hands  of  the 
engravers;  ten  are  surveyed  and  are  in  the  hands  of  the 
draughtsmen.  Of  the  remaining  eighty-two  which  are  required 
to  cover  the  entire  State,  flfty-flve  have  been  triangulated  and 
are  ready  to  be  surveyed  for  the  first  topographical  mapping. 

The  operations  are  detailed  in  this  volume  at  pp.  343  to  364, 
and  the  statement  of  Hon.  Charles  D.  Walcott,  Director  of  the 
United  States  Geological  Survey,  is  given  at  p.  341. 

It  is  recommended  to  the  Legislature  that  this  co-operation 
of  the  State  with  the  United  States  be  continued,  and  that  an 

appropriation  of  |30,000  be  made  therefor. 

«•  »•••*•• 

Respectfully  submitted, 

EDWARD  A.  BOND, 

State  Engineer  and  Surveyor  of  New  York. 
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The  present  report  contains  such  of  the  results  as  are  now 
available,  of  work  done  in  accordance  with  the  appropriating 
clause  in  Chapter  594  of  the  Laws  of  1902,  in  '^  determining  the 
water  supply  ayailable  for  canals,  and  for  potable  and  domestic 
uses  and  for  the  development  of  water  power."  As  illustrating 
the  value  of  the  water  resources  of  New  York  to  the  State,  the 
following  statistics  from  the  Twelfth  United  States  Census  are 
given.  They  show  an  aggregate  installed  power  of  water 
wheels  of  330,543  horse  power  in  1900.  In  1880  the  water  power 
in  use  in  the  State  was  determined  by  the  census  ofScials  to  be 
219,348  horse  power. 
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Agrioultarml  implaments 

Boots  and  shoes 

Briok  and  tile 

Carpets  and  rugs , 

Oarriaces  and  wacons 

Cbemieals , 

Cordace  and  twine , 

Cotton  goods , 

Cotton  small  wares 

Dyeing  and  finishing 

Felt  goods 

Flour  and  grisi  mills , 

Hosietry  and  knit  goods , 

Iron  and  steel , 

Leather  tamied  and  eorried. . 

Linen  goods 

Lmnher , 

Lumber  and  timber  products. 

PUMT , 

Printing  and  publishing 

Ship  building 

Shoddy 

Silk  manufaeturing 

Wool  hats. 


Woolengoods. 
Woratedgoods . 


Number  of 
establishments 

in  State  of 

New  Yoik  in 

1000. 


10 
7 
1 
6 

25 

14 
8 

16 
1 

3 
84 

1 

278 

460 

175 

56 

4 

5 

7 

2 

46 

8 


Total. 


Horse  power 
of  water  wheels 
in  use  in  1000. 


1.101 

500 

50 

1,660 

1.006 

514 

800 

8.404 

86 

560 

862 

58.775 

7.164 

1.800 

1.410 

100 

24.008 

21.821 

180.737 

805 

1.541 

200 

828 

275 

4,408 

8.810 

880.548 
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In  publishing  the  results  of  stream  gauging  operations  of  1902^ 
the  method  adopted  consists  in  issuing  a  new  edition  of  the 
report  of  1901;  which  is  entirely  exhausted^  and  adding  to  each 
chapter  the  new  data  acquired  during  the  year  1902;  descriptive 
matter  has  been  added  chiefly  in  connection  with  the  newly 
established  stations.  A  few  typographical  and  other  errors 
have  been  corrected  in  the  former  text. 

In  connection  with  the  gaugings  of  streams  proposed  as 
sources  of  supply  for  New  York  City,  certain  investigations 
bearing  on  the  sanitary  and  economic  value  of  the  waters  have 
been  made,  the  results  of  which  are  included  in  the  report. 
(Some  data  is  also  given  pertaining  to  the  distribution  of  veloci- 
ties in  the  stream  cross-section.  This  has  been  obtained  in  con- 
nection with  the  regular  gaugings  of  the  streams  as  a  basis  for 
the  reduction  of  the  current-meter  measurements. 

The  year  1902  has  been  particularly  unfavorable  for  hydro- 
graphic  investigations;  it  being  practically  impossible  to  secure 
certain  classes  of  data  excepting  at  times  of  low  water.  Some 
records  are  therefore  withheld  for  completion.  In  order  to 
complete  rating-curves  for  current-meter  gauging  stations,  the 
period  during  which  discharge  measurements  are  made,  should 
include  all  the  varying  stages  of  the  stream  from  the  lowest  to 
the  highest.  This  requires  that  a  year  or  more  shall  elapse 
from  the  establishment  of  the  station  before  a  rating-curve  can 
be  completed  from  which  the  daily  gauge  readings  can  be 
reduced  to  second-feet  discharge.  For  stations  where  the 
rating-curves  are  not  completed,  the  mean  daily  gauge  readings 
and  the  results  of  the  current-meter  measurements  are  given. 
From  these  a  good  general  idea  of  the  yield  and  regimen  of  the 
stream  can  usually  be  derived,  even  though  the  final  deductions 
for  run-off  are  not  available. 

Information  concerning  the  yield  of  streams  during  the  winter 
months  is  less  abundant  than  for  the  open  seasons,  partly,  no 
doubt,  because  of  the  greater  difficulty  of  securing  reliable  data 
when  the  streams  are  frozen  over.  Such  information  is  of 
especial  value  for  cases  where  water  power  is  used  for  electric 
lighting  purposes;  the  heaviest  load  and  hardest  service  usually 
being  during  the  winter.    At  current-meter  gauging  stations, 
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where  the  stream  becomes  ice-covered,  the  rating-curve  ap- 
plicable in  summer  may  be  modified  by  the  presence  of  ice.  In 
order  to  secure  needful  data  in  this  regard  for  the  current-meter 
stations  now  in  operation,  a  part  of  the  allotment  of  funds  for 
the  year  has  been  set  apart  for  making  measurements  through 
ice.  The  present  report  is  therefore  only  a  partial  record  of 
the  year's  work. 

Acknowledgment  is  made  of  the  services  of  H.  R.  Beebe  and 
G.  C.  Covert  as  Assistant  Hydrographers,  and  P.  M.  Churchill 
and  F.  H.  Tillinghast,  Resident  Hydrographers  for  the  Catskill 
region,  and  of  Wm.  Nunn  as  computer. 

METHODS  EMPLOYED  IN  GAUGING  NEW  YORK 

STREAMS. 

At  the  time  the  work  was  undertaken  in  April,  1900,  gauging 
records  were  being  kept  at  about  twenty  stations,  most  of 
which  had  been  established  in  connection  with  the  Upper  Hud- 
son Storage  Survey  of  1895  and  1896,  or  by  the  U.  S.  Board  of 
Engineers  on  Deep  Waterways,(«)  1897-1899. 

These  stations  were  all  in  connection  with  dams  and  mills. 
The  method  pursued  in  gauging  the  discharge  of  a  stream  at  a 
dam  may  be  briefly  outlined  as  follows:  Considering  first  the 
dam  proper,  the  length  and  profile  of  the  crest  has  in  each  case 
been  determined  during  the  season  of  low  water,  and  the  volume 
of  flow,  corresponding  to  a  series  of  observed  depths  on  the 
crest,  has  been  computed  by  the  weir  formula. 

In  order  to  take  into  account  modifications  of  discharge,  due 
to  variations  in  the  width  of  crest  of  dams,  slope  and  form  of 
aprons,  etc.,  values  of  the  coeflBcient  C  have  been  selected  in 
each  case,  as  deduced  from  experiments  made  at  the  hydraulic 
laboratory  of  Cornell  University,  for  the  United  States  Board  of 
Engineers  on  Deep  Waterways,  and  also  by  John  R.  Freeman, 
C.  E.,  have  largely  been  drawn  upon. 

In  many  cases  the  profiles  of  the  dams  are  slightly  irregular. 
The  dam  is  divided  into  sections  which  are  computed  separately, 
all  points  in  a  given  section  being  nearly  or  precisely  at  the 


(n)  Soe  Reports  of  State  Enprlne<»r  and  Surveyor  of  New  York,  1895  and  1896. 
and  Report  of  IT.  S.  Board  of  KnslnreTs  on  Deep  Waterways,  1897-1899.  pt.  11 
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same  elevation.    For  rough  calculations  of  flood  flows,  etc.,  the 

average  crest  elevation  is  sometimes  taken.    This  method  gives  ^ 

slightly  too  small  results  throughout,  inasmuch  as  the  discharge 

over  the  lower  part  of  the  crest  is  greater  in  proportion  to  the 

head  than  that  over  the  higher  portions  of  the  profile. 

Gauges  have,  as  a  rule,  been  placed  several  feet  upstream 
from  dams,  where  the  cross-sectional  areas  of  the  mill  ponds  are 
so  great  as  to  make  the  velocity  of  approach  negligible. 

Having  calculated  the  flow  for  a  series  of  crest  depths,  ex-  -^ 

tending  from  zero  to  the  extreme  high  water  mark,  a  discharge 
curve  has  been  plotted,  from  which  the  volume  of  flow  over  the 
entire  dam,  corresponding  to  any  gauge  height,  can  be  read 
directly.  When  flashboards  are  placed  on  dams,  the  conditions 
are  reduced  more  nearly  to  those  of  a  standard  sharp-edged  weir, 
and  Francis'  well-known  formula  has  been  used  in  computing 
the  discharge.  The  flow  over  waste  weirs,  auxiliary  spillways 
and  flood  overflows  has  been  calculated  in  a  manner  similar 
to  that  used  for  dams.  The  amount  of  flow  through  head  gates, 
sluiceways,  feeder  gates  and  similar  openings  has  been  cal- 
culated from  the  formula  for  oriflces.  Precise  experiments  to 
determine  the  value  of  the  coefficient  of  discharge  through  large 
submerged  orifices,  as  in  bulkheads  or  canal  feeder  gates,  are 

greatly  needed. 

In  estimating  the  discharge  through  turbine  water  wheels  the 
results  of  tests,  made  at  the  testing  flume  of  the  Holyoke  Water  , 

Power  Company,  have  been  largely  depended  upon,  the  mean 
discharge  for  each  day  having  been  computed  from  the  observed 
working  head,  width  of  opening  of  speed  gates  and  number  ot 
hours  each  wheel  has  run.  A  record  of  these  facts  is  kept  at 
each  of  the  stations  where  there  are  mills  in  connection  with 

dams. 

One  difficulty  encountered  in  gauging  northern  streams  results 
from  the  accumulation  of  ice  during  the  winter  season.  It  has 
been  found  impossible  to  keep  some  dams  clear  of  ice,  and  an 
effort  is  made  to  keep  a  record  of  the  length  of  the  clear  and 
unobstructed  portion  of  the  dam  from  which  a  correction  in  the  ^ 

calculated  flow  can  be  made.(<0 


(o)  See  Paper,  Difficulties  encountered  In  Gauging:  Streams  over  Dams.  H.  A. 
Pressey,  ast  An.  Report  U.  S.  Qeol.  Survey.  *>t.  4.  pp.  21-80. 
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Views  of  the  croBS-Bections  of  many  of  the  dams  where  gang- 
ing  records  are  kept,  as  well  as  the  results  of  the  experiments 
made  at  Cornell  University  to  determine  the  proper  coefficients 
of  discharge,  may  be  fonnd  in  a  paper  on  Plow  of  Water  Over 
Dams,  by  George  W.  Rafter,  M.  Am.  Soc,  C.  E.,  contained  in 
Trans.  Am.  Soc.  C.  E.,  Vol.  XLTV,  i>ages  220-398.  See  also 
Water  Supply  and  Irrigation  Paper,  U.  S.  Geol.  Survey,  No. 
^^y  V^g^  ^'  In  connection  with  all  older  stations  at  dams  and 
mills,  an  effort  has  been  made  to  check  and  improve  upon  the 
previous  results  by  making  current  meter  measurements  to 
determine  the  volume  of  flow  through  turbine  water  wheels  and 
the  prox)er  allowance  to  be  made  for  leakage  of  dams,  and  to 
check  the  calculated  flow  over  dams. 

In  the  establishment  of  stations  no  single  method  of  gauging 
has  been  adopted  to  the  exclusion  of  all  others.  The  report 
shows  results  obtained  at  dams  and  mills,  by  measurements 
over  standard  weirs,  through  thin  partitions,  by  current  meter, 
and  by  the  slope  formula.  In  many  instances  two  or  more 
methods  have  been  combined  at  a  single  station.  Owing  to  dif- 
ferent methods  and  conditions,  the  degree  of  accuracy  obtained 
IS  not  uniform  throughout  the  records.  An  effort  has  been  made 
to  describe  each  station  with  sufficient  fullness  to  enable  the 
reader  to  clearly  understand  the  methods  employed  and  prob- 
able accuracy  of  the  results. 

Recent  developments  in  electric  transmission  have  given  an 
impetus  to  the  construction  of  substantial  masonry  dams  and 
power  plants  on  many  streams,  affording  almost  ideal  con- 
ditions for  maintaining  gauging  records.  Most  of  the  stations 
at  dams  are  in  connection  with  such  plants.  Private  individ- 
uate or  corpamtions  interested  often  c<>-operate,  and  excellent 
records  are  in  this  way  obtained  with  comparatively  slight 
expense.  At  the  newer  stations,  where  the  current-meter 
method  is  employed,  a  modifled  form  of  Price  meter,  adopted 
by  the  U.  S.  Geological  Survey,  has  been  used.  This  instru- 
ment is  made  in  two  sizes,  the  larger  for  strong  currents,  the 
smaller  for  streams  of  moderate  or  low  velocity  of  flow. 

The  usual  mode  of  procedure  Is  to  submerge  the  current- 
meter  0.6  of  the  depth  of  the  stream  at  measured  intervals 
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across  the  channel  and  record  the  revolations  for  a  period  of 
100  seconds.  In  cases  of  donbt,  surface  and  bottom  velocities 
are  also  taken,  or  the  flow  determined  by  the  method  of  integra- 
tion as  a  check.  The  mean  velocity  in  vertical  planes  is  also 
measured  from  time  to  time  to  check  the  accuracy  of  the  "  0.6  '• 
method,  and  also  to  determine  whether  any  progressive  change 
is  taking  place  in  the  measuring  section,  due  to  sedimentation 
or  scour.    (See  Appendix.) 

The  current  meters  used  are  calibrated  each  year  at  the 
rating  station  of  the  Geological  Survey  at  Chevy  Chase,  Md. 
A  rating  table  for  the  meter  is  then  prepared,  by  means  of 
which  the  velocity  of  flow  of  the  stream  can  be  deduced  from 
the  observed  revolutions  per  second  of  the  meter  wheel.  Sound- 
ings are  taken  in  connection  with  the  meter  observations,  and 
a  simple  multiplication  of  the  velocity  in  each  sub-section  by  the 
cross-sectional  area  to  which  it  applies  gives  the  rate  of  dis- 
charge for  the  sub-section.  A  summation  of  the  quantities  for 
the  several  sub-sections  gives  the  total  measured  volume  of  flow. 
A  river  height  gauge  is  established  at  each  current-meter  sta- 
tion from  which  the  stage  of  the  stream  is  observed  once  or 
twice  daily.  Current-meter  measurements  of  the  discharge  are 
made  from  time  to  time  as  opportunity  permits.  After  a  suffi- 
cient number  of  discharge  measurements  have  been  made  they 
are  plotted,  using  the  gauge  heights  of  the  stream  as  ordinates 
and  the  measured  discharges  as  abscissas.  A  mean  curve  is 
drawn  through  the  plotted  points  showing  the  discharge-rate  in 
second-feet  as  a  function  of  the.  gauge  reading.  By  means  of 
this  curve  the  average  discharge-rate  for  each  day  is  deduced 
from  the  record  of  the  height  of  the  stream  kept  by  the  gauge 
reader. 

The  principal  sources  of  error  in  gauging  streams  by  the 
current-meter  method  are  due  to  the  effect  of  slack  or  nearly 
slack  water  in  any  part  of  the  cross-section,  or  to  backwater 
from  dams,  from  obstructing  ice,  or  from  tributaries  entering 
below  the  gauging  station,  thereby  causing  the  river  stage  to 
rise  at  times  without  a  proportional  increase  in  the  discharge. 
In  accordance  with  the  well-known  Kutter  formula,  the  volume 
of  flow  in  an  open  channel  is  a  function  of  the. slope,  area  of 


cross-section  aud  wetted  perjjnetei*.  When  a  stream  is  rising, 
tile  slope  is  usually  greater  at  a  given  stage  of  the  stream  than 
at  the  same  stage  when  lalUpg,  JNorthern  streams,  as  a  rule, 
rise  rapidly  and  tall  graduall^^  so  that  the  stream  is  tailmg  on 
the  majority  ot  days  of  the  year.  The  error  from  the  above 
source  is  small,  inasmuch  as  the  dUicharge  vai'ies  only  as  the 
square  root  of  the  slope*  The  principal  difficulty  encountered 
results  from  freezing  over  of  streanis.  in  winter.  The  ice  serves 
greatly  to  increase  the  wetted  periI^eter  of  the  measuring 
section,  thereby  modifying  the  rating  curve.  Whenever  prac- 
ticable, discharge  measurements  during  winter  months  are  made 
through  the  ice.  The  accuraoy  of  individual  current-meter 
measurements  depends  chiefly  upon  the  number  of  velocity 
observations  taken  in  the  cross-section. 

Owing  to  rapid  fall,  with  frequent  rif ts,  backwater  f roni  dams, 
obstruction  by  ice,  and  other  characteristics  of  iNew  York 
streams,  the  difficulty  of  maintaining  continuous  gauging  rec- 
ords which  will  show  with  sufficient  accuracy  the  discharge 
rate  day  by  day  throughout  the  year  is  very  great  This  is 
especially  true  in  streams  whosQ  discharge  fluctuates  between 
wide  limits. 

The  discharge  of  the  lower  Mohawk  at  Bexford  Flats  and 
Schenectady,  for  example,  varies  from  500  to  55,000  second-feet 
or  more.  In  such  cases  methods  of  gauging  applicable  at  low 
and  ordinary  stages  may  not  give  equally  reliable  results  during 
freshets;  or  the  reverse  may  be  true,  the  results  being  most 
accurate  for  high  water. 

In  connection  with  the  meter  stations  it  is  necessary  to 
employ  as  gauge  readers  persons  living  near  the  site  selected  for 
the  measuring  section,  and  who  have,  as  a  rule,  had  no  pre- 
vious experience  in  similar  work.  Their  observations  are  for- 
warded at  the  end  of  each  week.  As  a  check  on  the  records  so 
obtained,  inspection  trips  are  i^ade  at  frequent  intervals  and 
independent  gauge  readings  taken  by  the  hydrograpber.  On 
receipt  of  the  gauge  reader's  record  for  the  corresponding 
period  the  two  sets  of  observations  are  compared.  The  close 
agreement  found  in  most  cases  teertifies  to  the  intelligent  and 
careful  work  of  the  observers. 


At  the  beginning  of  the  work  in  1900  many  of  the  older  sta- 
tions were  neglected  and  the  painted  gauge  boards  originally 
used  were  worn  out.  The  stations  have  been  equipped  through- 
out with  heavy  hardwood  or  cypress  gauges,  having  brass  or 
galvanized  metal  flguree  and  division  marks.  At  a  number  of 
current-meter  stations  where  there  was  no  opportunity  to 
secure  vertical  gauges  in  permanent  position,  weight  and  wire 
gauges  are  used.  These  are  perhaps  less  accurate  than  direct 
reading  vertical  gauges;  but  convenience  and  freedom  from  ice 
obstruction  are  in  their  favor.  A  weight  gauge  may  be  attached 
to  the  guard-rail  of  a  bridge.  A  more  usual  method  is  to  secure 
it  by  outriggers  to  the  horizontal  bridge  chords  in  such  a  man- 
ner as  to  be  least  disturbed  by  traffic  and  to  permit  the  removal 
or  renewal  of  the  bridge  floor  planks  without  disturbing  the 
gauge.  When  streams  are  ice-covered  an  opening  is  kept  under- 
neath the  gauge  and  the  reading  taken  directly  to  water  surface 
as  in  summer.  A  record  is  also  kept  of  the  ice  thickness  in 
inches. 

In  this  connection  acknowledgment  is  made  of  the  services 
of  those  who  have  assisted  in  the  field  work  and  in  the  prepa- 
ration of  this  report.  Special  credit  is  due  to  J.  D.  Luther  and 
M.  T.  Reilly. 

FORMULAE. 

The  following  hydraulic  formulae  have  been  employed  in  the 
calculation  of  gauging  records.    They  are  frequently  referred  to 
by  name  in  the  report,  and  are  given  here  ior  reference: 
The  weir  formula. 

This  name  has  been  given  to  the  general  expression  for  flow 
over  a  weir  or  dam  in  its  simplest  form. 

Q  =  CLHt  (1)         j 

This  may  also  be  written 


Q  =  iELH  V2gH  =  MLH  V2gH    (2) 
Q  =  volume  of  discharge  in  second-feet. 


0  =  lKV2g  =  mV2g    (8) 

L  =  length  of  crest  or  clear  overflow  feet,  corrected  for  end 
contractions  if  any. 
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H  =  bead  on  crest  corrected  for  velocity  of  approach  if  any. 
G^  K  and  M  are  constants,  determined  by  experiments. 

The  Francis  formula  for  a  sharp-edged  weir.C^) 

Q  =  3.33LHI   (4) 
If  tbe  weir  bas  end  contrfictions 

L  =  L'  — 0.1nH    (5) 

L'=  actual  lengtb  of  crest,  feet. 

n  ==  number  of  complete  contractions. 

If  tbe  approaching  stream  bas  an  appreciable  average  velocity 
in  tbe  cross-section  of  tbe  leading  channel  opposite  the  point 
where  h  is  measured 

II  =  [(h-fd)t— dfj}   ((J) 
h  =  actual  measured  head  on  weir,  feet, 
d  =  head  due  to  mean  velocity  V,  in  the  leading  channel. 

The  Francis  formula  for  Merrimac  dam.ff) 

Q  =  3.01208  L  H  !•"    (7) 

Mullin!s  formulaX^) 

This  is  used  by  East  Indian  ensrineers  in  designing  irrigation 
works. 


Q  =  lcLHV2gH    (8) 
For  a  sharp-edged  weir: 

c=l_(2:^i2l£±l))  =  0.654 -0.01  II    (9) 

,  For  a  broad-crested  weir  C  is  used. 

C'  =  c-(?:22^1M)    (10) 

B  =  width  of  flat  crest  in  feet 

Bazin^s  formula.if) 

Q  =  MLhV2gh    (11) 


(a)  Lowell  Hydraulic  Experiments,  J.  B.  Francis,  pp.  112-120. 

(b)  Ix>well  Hydraulic  Bzperlments,  J.  B.  Francis,  pp.  196-187. 
(o)  Mullln's  Irrigation  Manual,  pp.  188-189. 

(4)  Annales  des  Fonts  et  Chausseos,  OoC6ber,  1888. 
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M  is  a  coeflBcient  experimentally  determined  by  Bazin  for  thin- 
edged  and  various  other  forms  of  weirs.  This  formula  differs 
from  those  given  above  in  that  the  coefficient  M  includes  the 
correction  for  velocity  of  approach,  the  measured  head  h  being 
applied  directly  in  the'  formula. 

Formula  for  orifices. 


=  CAV2gH    (12) 

C  is  a  variable  coefficient,  its  value  depending  on  the  degree  of 
contraction  in  area  of  the  issuing  jet. 

A  =  area  of  orifice,  square  feet. 

This  formula  is  applied  to  submerged  orifices  by  making  H 
the  difference  in  elevation  of  the  water  surface  on  the  upstream 
and  downstream  sides. 

If  the  water  approaches  the  orifice  with  an  appreciable  veloc- 
ity, a  correction  is  applied  to  the  measured  head  in  a  manner 
similar  to  that  used  for  weirs.  In  this  connection  the  use  of 
the  term  "second-feet"  may  be  explained;  this  term  has  been 
adopted  by  the  U.  S.  Geological  Survey  in  place  of  the  longer 
equivalent  expression  "  cubic  feet  per  second,"  in  expressing  the 
volume  of  water  passing  a  given  place  in  a  stream  per  second. 

DESCRIPTION  OF  TABLES  OF  DAILY  DISGHABGE. 

The  object  of  the  stream  gaugings  briefly  stated,  is  to  deter- 
mine for  each  day  the  volume  of  flow  or  rate  of  discharge  of  the 
stream  measured. 

For  mill  streams,  where  the  water  is  held  back  as  pond 
storage  during  the  dry  season,  it  is  impossible  to  determine 
the  natural  regimen  of  flow  of  the  stream.  This  is  especially 
true  with  reference  to  Sundays  or  holidays,  when  mills  are  not 
running.  If,  at  the  time  the  water  wheels  are  stopped,  the  water 
stands  below  the  level  of  the  crest  line  of  the  dam,  the  flow  in 
the  stream  channel  below  will  be  nil,  or  at  best,  will  only  equal 
the  leakage  of  the  dam,  flumes,  or  penstocks. 

With  regard  to  estimation  of  Sunday  flows,  no  uniform  rule 
has  been  followed.    In  case  of  some  of  the  older  records,  the 
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Sunday  flow  during  the  dry  season  has  been  taken  as  the  mean 
of  the  calculated  flows  for  the  preceding  and  following  days, 
and  this  method,  where  previously  used,  has  been  adhered  to. 
In  other  instances  the  flow  given  in  the  table  for  each  day  is 
that  shown  by  the  gauging  record,  and  represents,  as  nearly 
as  may  be,  the  actual  amount  of  water  flowing  in  the  stream 
channel  below  the  dam,  but  may  be  quite  different  from  the 
amount  entering  the  pond  above  the  dam  on  that  particular  day. 
Ultimately  of  course  all  the  water  that  enters  the  pond  passes 
the  gauging  station  and  is  included  in  the  records. 

The  relation  existing  between  the  canals  of  New  York  and 
the  streams  of  the  central  portion  of  the  State  is  very  implicit. 
Diversion  from  the  headwaters  of  a  number  of  streams  for  the 
supply  of  canals  virtually  reduces  their  effective  drainage  areas. 
As  a  result,  the  summer  watershed  may  be  materially  less  in 
area  and  differ  widely  in  its  water  yielding  characteristics  from 
the  region  tributary  to  the  stream  when  the  canals  are  not  in 
operation. 

It  often  happens  that  a  single  gauge  reading,  taken  at  or 
near  the  culmination  of  a  flood,  shows  a  larger  flow  than  the 
mean  for  any  single  day.  The  result  of  such  isolated  observa- 
tions, together  with  other  data  relative  to  extremes  of  flow, 
have  been  given  for  a  number  of  stations.  Where  two  or  more 
gauge  readings  are  taken  each  day,  the  mean  of  the  readings 
for  24-Bour  periods  is  used  as  an  argument  in  entering  rating 
tables  to  determine  the  mean  daily  flow.  Theoretically,  the 
several  discharge  rates  should  be  separately  determined  for 
each  gauge  reading  and  the  average  taken.  The  method  of 
averaging  the  gauge  readings  is  much  simpler,  and  it  is  believed 
that  the  error  due  to  the  fact  that  the  discharge  increases  more 
rapidly  than  the  stream  stage  both  for  dams  and  current  meter 
sections,  is  well  within  the  limit  of  error  of  tlie  results  in  most 
cases.  Where  water  fluctuates  above  and  below  the  crests  of 
dams,  due  to  draught  from  pondage  at  mills,  the  discharge  is 
usually  computed  for  the  period  when  water  level  is  above  crest 
and  the  equivalent  rate  of  discharge  if  the  flow  were  distributed 
through  24  hours,  is  used. 


DRAINAGE  TRIBUTARY  TO  LAKE  ONTARIO. 

This  region  includes  the  third  river  system  in  magnitude  of 
the  State;  the  Seneca,  Oneida,  Oswego  Basin.  The  character  of 
the  run-off  varies  from  the  Genesee  River  in  the  west  with  rela- 
tively low  rainfall,  little  forest,  and  great  extremes  of  flow;  to 
the  Black  River,  draining  a  region  of  heavier  precipitation,  better 
ground  storage  and  well  maintained  regimen  at  all  seasons. 
'  Most  of  the  streams  possess  notable  waterfalls  where  they 
pass  from  the  areas  of  rock  outcrop  into  the  ancient  Laurentian 
lake  basin. 
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MOOSE  RIVER  BELOW  McKEEVER,  HERKIMER  COUNTY, 

'     N.  Y. 

A  gauging  station  was  established  on  this  stream  at  Moose 
River,  4  miles  below  McKeever  railroad  station,  on  June  5,  1900. 
The  section  of  the  channel  chosen  to  be  spanned  by  a  cableway 
has  a  width  of  225  feet,  with  a  nearly  flat  gravel  bottom.  A 
vertical  gauge  board  was  attached  to  a  pile  driven  some  distance 
out  in  the  stream  beyond  the  low  water  margin,  and  protected 
from  ice  and  logs  by  a  floating  boom  anchored  upstream. 

This  stream  is  characterized  throughout  its  entire  course  by 
rifts  and  rapids.  Topographically,  the  watershed  is  rocky,  pre- 
cipitous and  mostly  timbered.  The  drainage  area  above  the 
gauging  station  is  346  square  miles.  An  area  of  41  square 
miles  in  the  headwaters  is  subject  to  regulation  by  storage,  con- 
trolled by  a  State  dam  at  Old  Forge,  at  the  foot  of  the  Fulton 
Chain  of  lakes. 

There  are  numerous  undeveloped  water  powers  on  the  stream, 
including  two  falls  near  Lyonsdale,  where  a  head  of  30  feet  or 
more  might  be  obtained,  and  Miller's  Falls,  below  Moose  River, 
of  nearly  equal  height. 

Water  power  is  developed  at  eight  dams,  utilizing  a  total  fall 
of  225  feet,  with  an  aggregate  capacity  of  the  turbines  installed 
of  over  7,000  horse  power. 
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Lumbermen's  dams,  at  the  foot  of  Beveral  prinoipal  lakes,  hold 
back  a  portion  of  the  waters  of  the  spring  freshet  to  be  used 
for  log  driving. 

No  current  meter  measurements  have  thus  far  been  made. 
Grange  readings  are  taken  twice  daily,  morning  and  evening,  by 
Chris.  Hannon,  and  the  mean  of  the  two  readings  for  each  day 
is  shown  in  the  accompanying  tables. 
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Daily  Oauge  Htigih,  in  feet,  of  Moo»e  River  cU  Mooae  Atver.  Herkinur  County,  N.  T. 


DAY 

1  Jan. 

1 

'  Feb.   Mar. 

Apr. 

May 

June 

'  July 

1 

'  Auc. 

0.85 

.70 

.70 

.60 

.50 

.55 

.60 

.55 

.65 

.60 

.70 

.65 

.80 

1.80 

1.76 

1.25 

1.20 

1.00 

.85 

.60 

.60 

.60  ; 

.50 

.46  j 

.65  ! 

.65 

1.75 

2.00  , 

1.35 

1.40 

.95 

Sept. 

0.90 
.80 
.65 
.56 
.60 
.55 
.65 
.60 
.65 
.70 
.65 
.56 
.65 
.60 
.40 
.70 
0.70 
.65 
.60 
.55 
.80 
1.20 
1.55 
1.30 
1.05 
.90 
.90 
.85 
.70 
.80 

Oct. 

0.70 
.76 

1   .80 
.70 
.60 
.60 
.60 
.65 

<  .60 
.60 
.65 
.56 

,  •*« 
.45 

.70 

.85 

0.75 

.60 

.65 

.75 

.75 

.70 

.70 

1.30 

2.00 

1.65 

1.30 

1.30 

1.25 

1.25 

1.30 

Not.  Dee. 

1900. '     •' 
1 

0.50 
1   .60 
.25 
.35 
.30 
.35 
.70 
.85 
.75 
.70 
.65 
.90 
.90 
.80 
.75 
.70 
0.80 
.75 
.85 
.90 
.80 
.65 
:55 
.60  ; 
.85 
3.05  ' 
1.85 
1.20 
.90  , 
.75 
.70 

1 
1  15 

2 

' 

t  1  20    ... 

3 

1.06  ..... 

4 

.  .06  1 

5 

2.00 

1.55 

1.25 

1.20 

1.95 

1.55 

1.40 

1.20 

1.08 

1.05 

.82 

1.05 

0.92 

.65 

.60 

.80 

.95 

.90 

.80 

.70 

.80 

.60 

.40 

.30 

.50 

.65 

.86 

,  1.10 

,  1.10 

2.26 

1  3.10 

2.60 

1.75 

1.16 

.95 

.90 

1.25 

1.75 

2.06 

2.30 

1.70 

6 

•■••••'•••«•■  •■•••■ 

7... 

8... 

1 

9... 

r 

10... 

1 

11... 

1 

12... 

1 

13... 

( 

14... 

1            1 

15... 

, 

16... 

17... 

18... 

■ 

19. . .  i ' 

20... 

......'......  .....  1 

8.96  , 

21... 

4.46  

22... 

4.10  ..  .. 

23... 

I 

:  8.70  ' 

3.85 
3  20 

..... 

26... 

1 

26... 

1 

1            1 

8.05  

27... 

1 

3.65  , 

28.. . 

! 1 

3.76  I 

29... 

1 

3.56  

30... 

1 

3.20 

31... 

1 

......  1 

1.35 

1901. 
1.. . 

1 

3.25 

3.25 

3.1 

2.8 

2.55 

2.6 

2.4 

2.9 

2.7 

2.85 

2.8 

3.85 

4.45 

3.75 

3.45 

3.15 

3.0 

3.2 

4.45 

3.65 

3.3 

2.9 

2.9 

2.9 

3.05 

3.25 

2.85 

2.85 

3.25 

3.55 

3.55  1 

3.3  , 
3.3 
3.9 
4.4 
3.95 
3.4 
4.4 
6.15 
4.1  < 
3.7 
3.4 
3.15 
2.7 
2.6 
1.95 
1.7 
1.6 
1.35 

1.4  1 
1.35 
5.85  1 
5.25  , 
4.7 
4.5 
3.85 
3.3 
2.85 
2.5 
2.25 
1.95 

1.75 ; 

1.4 
1.85 
1.7 
1.4 
1.15 
1.45 
1.5 
1.35 
1.25 
1.1 
1.1 
1.15 
*1.1 

.95 

.85  , 

.95 
1.6 
1.95  . 
1.65 
1.25 
1.1 
1.15 
1.05 

.95 
1.1 

.95 
1.05 
2.5 
3.35 
3.35 

2.45 

1.9 

1.6 

1.35 

1.25 

.95 
1.80 
1.76 
1.75 
2.0  , 
2.2 
2.15 
1.95 
1.75 
1.55 
1.45 
1.6 
1.55 
1.66 
1.6 
1.55 
1.55 
1.45  1 
1.6  i 
1.65 
1.55 
1.45 
1.25 

.95 

.65 

.85  . 

1.55 

2.46 

2.45 

2.35 

2.06 

1.85 

1.65 

1.45 

1.4 

1.35 

1.55 

1.6  . 

1.75 

1.85 

1.85 

1.9 

2.1 

2.06 

1.8 

1.65 

1.5 

1.4  , 
1.35  ■ 
1.4 
1.3  1 
1.25 
1.25 
1.25 

1.5  1 
1.9 

1.86 

1.7 

1.85 

2.16 

2.06 

2.0 

2.0 

1.9 

1.85 

1.85 

1.9 

1.95 

1.96 

2.25 

2.05 

2.7 

2.45 

2.4 

2.35 

2.35 

2.5 

2.36 

2.25 

2.2 

2.2 

2.15 

1.95 

1.75 

1.75 

1.35  , 

1.2 

1 
1.2  1 

2... 

1 

1.1    1.2 

3.  .  . 

1.1 
1.2 

1.8 

4.  . . 

1  4J( 

6... 

■ 

1.1  '  1.4 

6..  . 

1 

1.05   1.25 

7... 

1 1 

.95 
.8 
.85 
.95 
.85 
1.1 
1.86 
2.85 
2.3 
2.15 

1.2 

8 ■ ! 

1,1 

9...; 

1.1 

10...' ; 1 

1.85 

11 ' 

12.. .1 

13.. .1 

14...' ! 

15 

16 

3.3 

3.35 

3.6 

3.75 

4.55 

4.55 

5.2 

5.55 

5.65 

5.35 

5.85 

7.1 

6.75  . 

5.1 

4.65 

4.4 

4.0 

3.5 

3.4 

3.55 

3.45 

17.  ..1 

1.95  1 

18...' 

1.9  1 

19...  1 

1.7  1 

20 ; 

1.9   4.8 

21 : 1  

1.55  1  4.4 

22 

1.4   3.85 

23. 

1.8   3.46 

24...; 

1.45   3.35 

25... 
26. .  . 

27. . . ! 
28... 
29. . . i 
30... 
31... 

1.35 
1.15 
1.35 
1.4 
1.65  1 
1.4  ' 

1 

3.15 
2.95 
2.75 
2.55 
2.35 
2.15 
1.95 

4 
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Jf  aan  DaQy  Oaugt  Heighl  of  Moote  River  ai  Moom  River,  Herkimer  County ,  N.  T. — (Concluded) . 


DAY 

Jan. 

Feb. 

Mar. 

Apr. 

1 

Mmy   , 

June 

July 

Auc. 

Sept. 

Oct. 

1 

Nov.  I  Dec 

igo2. 

1... 

1.75 

1.15 

2.85 

4.60  1 

4.90 

2.80 

1.85 

1.05 

0.60 

1.05 

2.25    

2... 

2.15 

1.10 

3.85 

4.20 

3.65 

2.65 

2.05 

1.35 

0.90 

0.85 

2.35    

3.  .  . 

2.20 

1.20 

5.05 

3.95 

3.60 

2.40 

2.75 

1.60 

0.65 

0.95 

2.15    

4... 

2.10 

1.30 

5.25 

3.65 

3.65 

2.70 

4.60 

1.55 

0.70 

1.05 

1.95  ; 

6... 

2.25 

1.40 

4.80 

3.45  1 

3.55 

2.90 

3.55 

1.40 

0.85 

1.20 

1.75    ..... 

6... 

2.45 

1.40 

4.20 

3.30 

3.05 

2.45 

2.90 

1.75 

0.80 

1.30 

1.75    

7... 

2.25 

1.50 

3.75 

3.25 

2.80 

2.25 

2.50 

3.10 

0.80 

1.45 

1.75    

o.  .  . 

2.15 

1.40 

3.55 

3.20 

2.45 

2.15 

2.25 

2.85 

0.55 

1.55 

1.55    

9... 

2.15 

1.40 

3.15 

3.10 

2.20 

2.70 

2.05 

3.50 

0.65 

.1.45 

1.55 

10... 

1.95 

1.40 

2.85 

4.60 

2.05 

2.55 

1.85 

2.70 

0  80 

1.30 

1.45  i 

11... 

1.60 

1.40 

2.65 

4.45 

1.95 

2.45 

1.65 

2.25 

0.85 

1.25 

1.25    

12... 

1.25 

1.80 

2.65 

4.20 

1.70 

2.25 

1.55 

2.70 

1.10 

1.20 

1.60    

18... 

2.25 

1.35 

3.40 

3.60 

1.55 

2.10 

1.45 

2.10 

1.40 

1.10 

2.25     

14... 

2.45 

1.45 

4.65 

3.85 

1.65 

2.05 

1.55 

1.80 

1.30 

1.45 

2.90  1 

15... 

2.40 

1.45 

3.45 

3.25 

1.45 

2.25 

1.80 

1.45 

1.35 

1.66 

2.70    

16... 

2.25 

1.45 

4.50 

4.00 

1.25 

2.45 

1.75 

1.26 

1.25 

1.36 

2.35    

17... 

2.05 

1.45 

♦6.00 

4.40 

1.20 

2.25 

1.45 

1.15 

1.15 

1.15 

1.95    

18... 

2.25 

1.45 

3.40 

1.10 

2.05 

1.36 

1.05 

1.25 

1.16 

1.95    

19... 

2.05 

1.60 

2.85 

1.05 

1.85 

1.65 

1.05 

1.25 

1.25 

1.76    

20... 

1.85 

1.75 

2.50 

1.10 

2.15 

2.95 

1.10 

1.10 

1.25 

1.75  , 

21... 

1.75 
1.70 

1.90 
1.90 

4.50 
4.15 

2.85 
2.60 

1.00 
,  0.85 

2.25 
2.85 

2.25 
2.05 

1.05 
1.10 

1.15 
1.20 

1.45 
1.55 

1 

22... 

1 

......    '....a 

23... 

1.70 

!  2.00 

3.80  1  3.05 

1   1.10 

2.40 

1.85 

1.15 

1   1.10 

1.35 

' 

24... 

1.80 
1.65 

2.10 
2.10 

3.75 
3.60 

2.75 
1  2.50 

1.80 
2.65 

1.95 
1.85 

1.55 
1.45 

1.10 
1.95 

1.05 
1.20 

1.25 
1.45 

', 

20... 



26... 

1.55 

2.05 

3.40 

3.10 

3.30 

1.95 

1.80 

0.85 

1.25 

1.65 

27. . . 

1.35 

2.05 

3.15 

4.80 

3.90 

2.40 

1.40 

0.80 

1.20 

1.75 

28... 

1.40 

2.25 

8.10 

4.25 

3.45 

2.10 

1.05 

0.75 

1.30 

1.95 

29... 

1.80 

•   »•••• 

4.05 

3.75 

3.25 

1.85 

0.95 

0.65 

1.20 

3.35 

1 
......I..... 

30... 

1.30 
1.20 

6.40 

5.20 

1 

4.75 

3.35 
3.50 

1.55 

1.00 
1.10 

0.66 
0.66 

1.25 

3.96 
3.20 

81... 

1 

*Ioe  breaking  up»  water  above  guage. 


Principal  Developed  Water  Powera  on  Mooee  River. 


No. 
dam.  '  dam. 


1 
2 
3 

4 
5 
6 

7 


1 
1 
1 
1 
1 
1 
1 


ifiiiB ; 

at     I 


LOCATION. 


Near  Lyons  FaUa 

Near  Lyons  Falls. . . . 

Near  Lyons  Falls 

Lyonsdale 

Lyonadale 

Lvonadale 

Aoove  Lyonadale... . 


Effective 
head. 
Feet. 


18 
30 
36 
30 
30 
36 
30 


H.  P. 

of  water 

wheels. 


560  I 
1,208 
1,736 
860  I 
400 
1,252 
1,000  I 


Number 
of  em- 
ployees. 


60 
31 
28 
35 
2 
40 
40 


Manufacture. 


Wood  pulp. 

Wood  pulp. 

Wood  pulp. 

Wood  pulp. 

Paper. 

Pulp  and  piyser. 

Manila  paper. 


BEAVER  RIVER  AT  TISSE'S  BRIDGE,  LEWIS  COUNTY, 

N.  Y. 

Beaver  River  rises  in  western  Hamilton  county,  crosses  Her- 
kimer county  and  emerges  from  the  Adirondacks  at  Number 
Pour  on  the  Lewis  county  line.  The  flow  from  the  tributary 
watershed  above  Beaver,  comprising  an  area  of  153  square 
miles  or  47.6  per  cent,  of  the  entire  drainage  area,  is  regulated 
by  storage  in  the  Beaver  flow  or  "  Stillwater,"  an  artificial  lake 
formed  by  a  timber  dam  16  feet  high. 
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(• 
In  addition  to  the  reservoir  formed  by  the  State  dam  at 

Beaver,  there  are  in  this  region  over  fifty  natural  lakes,  includ- 
ing Red  Horse  Chain,  so  that  a  comparatively  uniform  flow  of 
the  stream  is  maintained  throughout  the  summer  season. 

Prom  the  State  dam  at  Beaver  to  Number  Pour,  a  distance 
of  10  miles,  the  stream  consists  of  numerous  boulder  rapids 
alternating  with  short  stretches  of  smooth  water.  Above 
Beaver  Lake  occurs  a  fall,  forming  a  descent  of  60  feet  within 
400  or  500  feet.  Prom  the  foot  of  Beaver  Lake  to  Belfort,  a 
distance  of  12  miles,  the  stream  channel  continues  rocky  and 
precipitous,  although  the  adjacent  watershed  is  sandy  and  for 
the  most  part  covered  with  timber.  Eagle  Falls,  2  miles  below 
Beaver  Lake,  consists  of  a  series  of  cascades  aggregating  a 
descent  of  75  feet.  There  are  a  number  of  other  undeveloped 
water  powers  in  this  vicinity.  Water  power  is  developed  at 
Beaver  Falls,  Groghan  and  Belfort,  aggregating  4,400  horse 
power  at  five  dams,  and  utilizing  a  fall  of  133  feet.  There  is 
also  an  abandoned  power  at  Tisse's  Falls,  where  a  head  of  16 
feet  could  be  obtained.  Power  is  developed  at  Belfort  under 
a  head  of  50  feet,  for  the  generation  of  electricity,  which  is 
transmitted  to  adjacent  towns,  a  distance  of  16  miles. 

An  examination  of  Beaver  Hiver,  in  relation  to  facilities  for 
gauging,  was  made  in  July,  1900.  The  almost  continuous  rapids 
in  the  upper  reaches  of  the  stream,  coupled  with  the  fact  that 
all  stretches  of  smooth  water  are  filled  with  logs  much  of  the 
time,  make  the  selection  of  a  site  for  a  permanent  gauging 
station  very  difficult.  Tisse's  bridge,  crossing  the  river  between 
the  village  of  Croghan  and  Belfort,  was  finally  chosen,  and  a 
gauging  record  started  May  10,  1901.  The  bridge  crosses  the 
stream  at  the  head  of  Tisse's  Falls  at  a  point  where  the  gaug- 
ings  will  be  unobstructed  by  either  logs  or  ice.  The  bridge  con- 
sists of  two  spans  of  70.5  and  51.5  feet  width  respectively,  cross- 
ing two  arms  of  the  stream  on  opposite  sides  of  a  wooded  rocky 

island,  one-half  acre  in  extent. 
A  12-foot  cypress  gauge,  divided  to  feet  and  tenths,  was 

secured  to  the  down  stream  face  of  the  right-hand  abutment 

of  the  right  span.    The  bench  mark  is  a  chiseled  "  O  "  in  the 

bridge-seat  above  the  gauge  board. 
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Elevation  of  bench  mark 100.00 

4 

Elevation  gauge  zero 88.70 

One  observation  of  the  river  stage  is  taken  each  day  by  the 
gauge  reader,  Nicholas  Tisse. 

Owing  to  the  existence  of  cross-currents  under  the  bridge, 
current  meter  observations  of  the  velocity  have  been  taken  in 
every  square  foot  of  the  cross  section  of  the  stream  and  the 
direction  of  flow  of  the  corresponding  filaments,  as  well  as  their 
velocity  is  taken  into  consideration  in  calculating  the  discharge. 
The  results  of  current  meter  measurements  are  shown  below: 


30 


Bbpobt  of  Stats  Enginbibb. 


DaUy  Oauoe  Hnghl  of  Beaver  River  at  Tieee'e  Bridge,  Croghan.  Lewie  Couniy,  N.  Y. 


DAY 

'   Jan. 

Feb. 

Msr. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1901. 

1 

1 

1... 

3.1 
3.1 
3.3 
3.5 
8.6 
3.5 
3.6 
3.5 
3.7 
3.6 
3.5 
3.1 
2.9 

2.1 
2.1 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.0 
2.1 
2.0 
2.0 
2.0 

2.1 

2.0 

1.8 

1.2 

2.0 

2.0  I 

2.1 

2.1 

2.2 

2.3 

2.3  i 

2.7  1 

2.2 

8.6 
1.6 
1.7 
1.7 
2.7 
2.2 
2.2 
2.0 
2.2 
1.9 
2.0 
1.9 
2.1 

2.5  ' 

2.7 

3.0 

3.1 

2.8 

2.9 

2.8  1 

2.7 

2.8  1 

2.6 

2.7 

2.5 

2.8  : 

2.6 
2.7 
2.5 
2.5 
2.5 
2.4 
2.5 
2.4 
2.4 
2.2 
3.2 
3.0 
2.4 

2.6 

2... i 

2.6 

3..: .:..::.:::::  .:::::■:::::. 

2.7 

4 



2.6 

6... 

2.7 

6...' 1 

2.8 

7. .  .1 ' ' ! 

2.7 

s:::'...::: :::::: 

2.6 

9 

1 

2.9 

10 

2.8 

11 

2.9 

12 ' '. 

( 

3.4 

13... 

•  "^  •  •  •  r 

■   «••■.• 

3.5 

14.. . 



2.9 
2.7 
2.4 
2.2 
2.2 
2.3 
2.7 
2.9 
2.9 
2.3 
2.9 
2.6 
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Tv^TTj.  Gance  heigfat,     Diacharce,  second. 

J^ATE.  ft5pj^  feet. 


July    4.1901 2.02  283 

Ma^29,  1901 2.98  538 

June  10.  1901 3.50  907 

One  disefaazse  meaaaremant  has  been  made  dminc  1902,  on  Aucuat  26  by  C.  C^  Coyert 
Gance  heiciii,  2JI2.    Diachaise.  554  ■eeond-iaet. 

The  drainage  area  of  Beaver  Biver  above  Castorland,  where 
it  empties  into  Black  Biver^  is  322  square  miles.  The  drainage 
area  above  the  gauging  station  at  Tisse's  Bridge  is  approxi- 
mately 242  square  miles. 

Bainfall  and  other  meteorological  records  have  been  kept 
since  January,  1889,  at  Number  Four,  in  the  heart  of  the  timber- 
covered  portion  of  the  watershed* 

BLACK  BIVEB  AT  HUNTINQTONVILLE,  JEPPEBSON 

COUNTY,  N.  Y. 

This  river  rises  in  Herkimer  county  and  flows  in  a  north- 
easterly direction  into  Black  Biver  Bay,  an  arm  of  Lake  Ontario. 
A  portion  of  its  course  is  shown  on  the  Watertown  atlas  sheet 
of  the  United  States  Geological  Survey.  Observations  of  the 
height  of  water  have  been  made  at  the  dam  of  the  city  water- 
works of  Watertowuj  located  two  miles  above  at  Huntington- 
ville.  The  station  was  established  on  February  22,  1897,  and 
the  record  has  been  furnished  by  Frank  A.  Hinds,  M.  Am.  Soc. 
C.  E.(«) 

The  conditions  at  this  point  are  peculiar,  in  that  the  stream 
flows  in  two  channels,  with  an  island  between.  A  high  timber 
dam  on  the  right  branch  creates  a  settling  basin  for  the  water 
supply  of  the  city  of  Watertown.  The  other  dam,  on  the  oppo- 
site side  of  the  island^  is  also  of  timber,  and  gauge  readings 
are  taken  at  a  point  about  500  feet  above  this  dam.  The  crest 
of  the  dam  is  slightly  irregular  in  profile,  and  for  ease  of  com- 
putation has  been  divided  into  six  parts,  each  of  these  being 
considered  as  horizontal.  There  is  an  elbow  in  the  plan  of  the 
dam  with  its  apex  downstream,  the  juncture  of  the  two  wings 
being  strengthened  by  a  timber  buttress,  having  a  flat  crest  or 
platform. 

(a)  See  Water  Supply  and  Irricaiion  Paper,  U.  S.  O.  S.,  No.  86,  p.  181. 
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The  discharge  over  the  dam  proper  has  been  computed,  using  ^j^^y 

coefficients  derived  from  experiments  on  a  dam  having  a  similar  ^^^  ^^^ 
cross-section,  with  a  slope  2.1  on  the  upstream  face,  while  the  .  ^^^ 

discharge  over  the  flat  platform  has  been  computed  from  an  '^i^  ^j 
experiment  on  a  somewhat  similar  broad-crested  weir.  j^^^^ 

The  entire  flow  of  Black  Biver  at  this  point,  aside  from  leak-         ^^^^^  ^ 
age  and  a  slight  diversion  for  municipal  water  supply  of  Water-  ^^  g^, 

town,  passes  over  the  Huntingtonville  dam.  Two  or  more  .^^^^^ 
readings  of  the  crest  gauge  are  taken  daily,  and  the  mean  of  all  ^^^^i 
readings  from  midnight  to  midnight  has  been  used  in  estimating  ,  gj^^ 

the  mean  daily  flow.  In  computing  the  flow  over  the  dam,  an  ,^p^^ 
allowance  of  200  second-feet  has  been  made  for  leakage  through  ^^^^^^ 
seams  and  crevices  in  the  limestone  rock  underlying  the  dam.  j^^^^ 

This  amount  has  been  arrived  at  from  an  estimate  of  the  size  q^ 

of  the  orifices  and  the  head  of  the  same,  when  the  water  was  ^^^ 

drawn  down  in  the  summer  of  1897.  ^^^ 

There  is  no  opportunity  for  directly  checking  the  flow,  during  , 

high  water,  immediately  below  the  dam.  A  current  meter 
measurement  was  made  at  Olen  Park  bridge  on  June  6,  1900, 
which  gave  a  total  flow  of  2,175  second-feet.  The  mean  daily 
flow  is  given  in  the  following  table.    It  does  not  represent  the  ., 

full  water  yielding  capacity  of  the  tributary  drainage  area,  -j,^ 

inasmuch  as  a  portion  of  the  flow  from  the  headwaters   is  ^. 

diverted  to  the  Porestport  Feeder  to  supply  Black  Biver  canal.  ^^^^ 

t!itorage  reservoirs,  to  compensate  water  power  users,  are  main-  ^ 

tained  by  the  State  of  New  York  on  Beaver  and  Moose  Bivers,  

the  principal  tributaries  of  Black  Biver.  These  are  described 
in  connection  with  gauging  stations  on  the  streams  named. 

Beservoirs  and  lakes  on  the  headwaters  of  Black  Biver  and 
WoodhuU  Creek  are  also  utilized  for  storage  for  the  supply  of 
Boonville  Peeder  of  Black  Biver  canal,  affording  a  total  water 
surface  area  of  6  square  miles,  receiving  drainage  from  267 
square  miles  of  watershed  and  having  a  total  storage  capacity 
of  1,220,155,000  cubic  feet.(«) 

Measurements  of  the  amount  of  diversion  from  Black  Biver 
below  Porestport  reservoir,  made  in  connection  with  the  Barge 
Oanal  Survey  are  described  under  '^  Mohawk  Biver  Oaugings  " 
in  this  volume. 


jroui 
)ver 
»ecoi 


(a) 
Engl 


(a)  See  Report  of  New  York  Barge  Canal  Surrey,  IMl,  pp.  MS-CTl 
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Above  Lyons  Falls  the  watershed  of  Black  River  is  mountain- 
oas  and  largely  timbered.  At  Lyons  Falls,  Black  River  is  joined 
by  Moose  River,  and  the  two  flow  over  a  declivity  in  limestone 
rock  of  67  feet.  From  the  foot  of  Lyons  Falls  to  Carthage,  a 
distance  of  29  miles,  the  stream  flows  through  a  broad  drift- 
filled  valley,  the  current  is  sluggish,  and  the  river  is  utilized 
for  sliackwater  navigation.  From  Carthage  to  the  mouth  of 
the  stream,  a  distance  of  25  miles,  the  stream  channel  is  mostly 
underlaid  by  limestone  rock,  affording  numerous  ledges  utilized 
as  sites  for  dams,  making  the  stream  of  great  importance  as  a 
Murce  of  water  power.  There  are  22  dams  in  this  section,  fur- 
nishing roundly  60,000  horse  power  to  80  mills  along  the  banks, 
irhich  employ  an  aggregate  of  3,900  persons.(*') 

On  the  morning  of  April  21,  1900,  the  calculated  discharge 
over  the  Huntingtonville  dam  was  30,150  second-feet,  equiva- 
lent to  a  flow  of  16  second-feet  per  square  mile  of  tributary 
watershed.  December  15,  1901,  heavy  rainfalls  on  frozen 
(round  produced  a  freshet,  yielding  a  calculated  discharge  of 
3ver  37,000  second-feet  at  the  Huntingtonville  dam  or  19.2 
gecond-feet  per  square  mile.  A  portion  of  the  embankment  of 
l:he  right-hand  wing  of  the  dam  was  washed  out  by  this  freshet. 
The  gauge  readings  have  been  continued  during  1902,  but  the  dis- 
charge has. not  been  computed.  An  independent  record  having 
been  obtained  at  Felt's  Mills,  as  described  on  page  38  of  this 
report. 


(a)  Black  River  Water  Power  Is  fully  described  In  Report  of  U.  S.  Board  of 
Gn^neers  on  Deep  Waterways,  Vol.  2,  pp.  841-868. 
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Mean  Monthly  Run-off  of  Black  River  at  HuntingtonvilU  Dam,    Jeffereon  County,  N,  Y, 

(Continued). 

SBCOND-FlflBT    PER    BQtJA^E    UIUD. 
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January*  •  • 
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March 

April 

May 

June 

July 

AUf{U8t..  .  . 

September. 
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December. 


Year. 


I 


1897. 


1.14 
3.34 
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2.26 
1.44 
0.47 
1.21 
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2.50 
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0.79 
0.78 
1.66 
2.08 
1.44 
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3.42 

3.48 

3.05 

0.90 

0.96 

8.15 

0.73 

0.80 

0.99 

0.54 

0.69 

1.30 

0.58 

0.60 

1.83 

0.60 

0.71 

2.62 

0.97 

2.96 

1.60 

1.52 

2.58 

Eetimated  Flood  DUeharoe  of  Black  River  in  April,  1869.  (a) 


LOCATION. 


Forestport 

Lyons  Falls 

Carthage 

Four  miles  below  Carthage 

Below  Black  River 

Watertown 

Ontario  Paper  Mill 


Estimated 
dipcharse, 
second- 
feet. 


10.450 
40.400 
39.529 
39.009 
39.137 
39,696 
28,337 


*  Drainage 
area, 
square 
miles. 


268 
878 
1.812 
1.824 
1,869 
1,892 
1.903 


Second- 
feet  per 
square 
mile. 


39 
46 
21 
21 
21 
21 
15 


(a)  From  data  by  L.  L.  Nichols,  Black  River  Water  Claims,  Vol.  1,  p.  640 


BLACK    BIVEB    NEAB    FELTS    MILLS,    JEFFEBSON 

COUNTY,  N.  Y. 

The  gauging  station  is  located  at  the  dam  of  the  Black  Biver 
Traction  Company,  near  the  village  of  Felts  Mills.  The  dam  is 
situated  nine  miles  upstream  from  Watertown  and  seven  miles 
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upstream  from  the  Huntingtonville  gauging  station  on  the  same 
stream.  The  drainage  area  is  estimated  at  1,851  square  miles, 
or  37.5  square  miles  less  than  that  at  Huntingtonville.  The 
intervening  area  is  mainly  comprised  in  two  small  streams, 
Townsend  'Creek  and  Rutland  Hollow  Creek. 

The  dam  is  of  squared  timber  and  has  a  slope  on  the  upstream 
face  of  2.86  horizontal  to  1  vertical.  The  crest  is  protected  by 
boiler  plate,  and  the  downstream  face  is  vertical,  giving  a  free 
overfall.  The  main  crest  is  380.6  feet  in  length,  is  level  and  at 
elevation  587.96  above  tide.  There  are  two  additional  sections 
on  the  right-hand  side;  one  at  elevation.  590.96  feet  is  14.1 
feet  long,  and  the  other  at  elevation  593.46  is  17.9  feet  in  length. 

A  similarly  constructed  dam  117.0  feet  long  at  the  left  bank, 
setves  as  an  auxiliary  spillway  and  as  a  headrace  wall.  It  has 
an  average  crest  elevation  of  591.00  feet. 

The  gauge  is  attached  vertically  to  a  crib  at  the  juncture  of 
the  main  and  auxiliary  spillways,  eight  feet  upstream  from  the 
crest,  and  a  correction  is  made  to  the  gauge  readings  for  velocity 
of  approach  during  high  water.  The  discharge  over  the  spill- 
ways has  been  calculated  by  means  of  the  weir  fornjula  using 
coeflScients  derived  from  CornfeU  Experiment  No.  5  for  a  dam  of 
similar  cross-section.  The  dam  was  constructed  in  1900,  rests 
on  limestone  foundation,  and  is  very  nearly  water-tight.  The 
headrace  is  crossed  by  a  bulkhead,  no  water  wheels  having  been 
installed. 

The  gauge  readings  are  taken  twice  daily,  at  7  a.  m.  and  again 
at  6  p.  m.,  by  A.  H.  Tucker. 

A  record  of  high  water  was  kept  at  this  dam  May  and  June, 
1901.    The  results  are  not  available  for  publication  at  present. 

AfMn  Monthly  Run-off  of  Black  River  Traction  Company's  Dam,  Near  Fdta  MHU^  Jejferaon 

County,  N,  Y. 
[Drainage  area,  1,851  square  miles.] 


DATE. 


Second- 
feet. 


Aucust.  1902 

September,  1902 

Ootober,  1902 , 

No\  ember.  1902 

December,  1902 .',.'.',  .V.'.*. '. '. 

» 


3,527 
3,771 
4,867 
5,655 
6,265 


Second- 
feet  per 
square 
mile. 


I     Inches  on 
I      drainage 
area. 


1.90 
2.04 
2.62 
3.05 
3.38 


2.19 
2.28 
3.02 
3.52 
3.90 


-:  Dam  nt  Fell'i  Milla.  JafTen 


Discharge  ob-  Strbaus:    (Salmon  Bivbr. 


.  I  Hfu-.    Apr. '  May    Jaoe  I  July     Auc-  |  Sept.      Oct.      Nov. 


.460 

'.94a 

.Mb 

t 

.080 

380 

.246     6,200  S.SOO 

.285    e,3(;0 

,370    0,1)20 


SALMON  RIVEK,  ABOVE  PULASKI,  OSWEGO  COUNTY, 
N.  y. 

Salmon  River  rises  in  Lewis  county,  flows  westward  across 
Jefferson  county,  and  enters  tlie  east  end  of  Lake  Ontario,  near 
Pulaski.  A  current  meter  station  was  established  on  tkis 
stream,  September  5,  1900.  It  is  located  at  a  highway  bridge, 
locally  called  Fox  Bridge,  two  miles  above  the  village  of 
Pulaski.  The  stream  bed  is  of  gravel  and  cobblestone,  nearly 
flat.  The  gauge  board  is  attached  to  the  central  pier  of  the 
bridge,  and  is  divided  in  feet  and  decimals,  from  zero  to  10  feet. 
Gauge  readings  are  taken  each  morning  and  evening,  by  Hiram 
A.  Walker.  The  capstone  of  the  central  pier,  above  the  gauge, 
is  used  as  a  bench  mark. 

Elevation  bench  mark 100.00 

Elevation  gauge  zero 88.41 

The  stream  has  a  flood-plain  on  the  left-hand  side,  over  which 
the  water  passea  during  freshets.    The  average  elevation  of  the 
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flood-plain  is  7.5  feet  above  gauge  zero.  There  are  two  auxiliary 
channels  spanned  by  short  bridges,  through  which  the  water 
passes  at  times.  The  flow  through  these  is  included  in  the  high 
water  discharge  measurements  given  below. 

Current  Mel«r  Dvteharoe  MtawremenU  of  Salnum  River  near  PuJUuki,  Otweffo  County ,  N.T. 


DATE. 


September  4, 1900 

May  21,  1901 

May  13.  1901 

June  1.  1901 

April  12,  1001.... 

June  8.  1901 

AprU24.  1001.... 


Gaufce 

height, 
feet. 


1.03 
1.69 
2.14 
2.50 
3.40 
4.10 
4.30 


Dincharge 

eeoond- 

feet. 


102 
'     422 

824 
1.070 
2,53A 
3.4?7 
8.470 


Hydrosrapher. 


R.  E.  Horton. 
J.  D.  Liitber. 
R.  E.  Horton. 
J.  D.  I.uther. 
R.  E.  Horton. 
J.  D.  I.uther. 
R.  E.  Horton. 


A  current  meter  measurement  of  Salmon  River  at  Stillwater 
bridge  was  made  November  2,  1898,  by  W.  D.  Lockwood,  the  dis- 
charge being  403  second-feet. 

Drainage  Areae  Tributary  to  Salmon  River. 


LOCATION. 


Square 
milee. 


Oaufcing  station  near  Salmon  Falls 

Gaiigini^  station  near  Pulaski 

Mouth  of  stream 


191 
264 
2S5 


Summary  of  Developed  Water  Powere  on  Salmon  River. 


o 


1 
2 
3 

4 

5 
6 


Number 

Head 

H.  P. 

of 

water 

wheels. 

Number 

of 
operatives 
employed. 

LOCATION. 

of 
mills. 

in 
feet. 

Pulaski 

2 

10 

13fi 

10 

Pulaski 

1 

4 

30 

2 

Pulanki 

4 

4-9 

70 

18 

Pulaski 

6 

10-13 

82 

22 

Altmar 

2 

^7 

119 

4 

Stillwater. .  . 

1 

6 

6 

10 

Manufacture. 


Electric  lighting,  furniture. 
OnMt  mill. 
Woodworking,  etc. 
Wood    and     iron    working 

woolen  mill. 
Orint  and  planing  mills. 
Saw  mill. 


and 


DiSCHABGE    OF    StBBAMS*.    SaLMON    BiTEB. 
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Mean  DaQy  Flow  in  Sseond'feet  of  Salmon  River  at  Pulaski,  Omoego  Cowniy*  iV.  Y, 

[Drainage  area,  264  square  miles.] 


DAY 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1900. 
1 

1 

394 

330 
258 
210 
186 
114 
138 

186 
186 
554 
522 

1,075 

8 



905 

8 

820 

4 

. . jf. 

irvrs 

6 

490  1  -.VIT 

6 

100 
100 
100 
100 
100 

586 
AA8 

1.032 

7 

• 

905 

8 

'.•••• 

258  1,357 
554  1.131 

777 

9 

426 

10 

622 
394 
330 
282 
282 
234 
282 
282 
282 

862 
586 
586 
522 
522 
458 
330 
3.30 
4.«W 

330 

11 

75 

"^  330 

12 

75 

75 

75 

75 

100 

100 

100 

100 

100 

777 

862 

490 

426 

282 

13 

282 

14 

282 

15 

258 

16 

1 

284 

17 

234 

18 

1 

234 

19 

258,1.131 
258*3.541 
234  3.748 
2102,566 
210  1,777 
306  1.032 

394 

20 

618 

21 

282 

22 

306 

23 : 

394 

24 

»t2 

25 

362 

650  1.075' 1-0711 

26 

. !  * ' ' 

■ 

258 
210 

618,2,325 
554 '4. 656 

990 

27 

1 

•  •   •           * 

820 

28 

210 

ft.«»4  2-727 

R20 

29 

210      458,2!  il9!     735 

80 

306>     400  1.131!     820 

81 



490. 

905 

'*'**  ■'' 



•   •  •  #■ 

1 

Mean 

1 

219 

343  1.267 

641 

1 

• 

' 

• 

1901. 
1 

t 

t 

1 

t       1 -244 

7.640 

i.sni 

306 
282 
282 
282 
282 
306 
330 
894 
458 
426 
394 
3.30 
306 
306 
282 
282 
258 
234 
186 
186 
1.38 
138 
138 
138 
13S| 
138i 
138' 
138 
426; 
554I 
490 

458  S  27fl 

1 
i..iml 

fifiA 

282 

8 

1.357 
1,777 
2,566 
2.405 
2,727 
3.130 
2.727 
2.727 
2.727 
2.119 
3.130 
2.808 
2.119 
4.057 
4.408 

4,656 

• 

5.276 

3,439  1,131 

1.244  1,188 

1.075  \,f^Z 

1,032  2,051 

947|l,527 

650,1,131 

490  4,057 

458  2.486 

362 
258 

2.051      990      426 

42A 

S 

i.^ni  1.1.11      .IA2!     xkti 

4 

234'    '735i;476;     306:     306 
186       554  1.470       3.^0       .^2 

6 

6 

186 
330 
282 

458|  1.131      330;     282 
394  1.032      330i     234 

7 

8 

362i      Qaa       2821      2.^4 

9 . 

258,     306*     820      282      258 
4901      282,1.244       282!      241 

10 

490 

1,301 

11 

947 
862 
862 
735 
618 
554 
650 
554 
490 
458 
490 
426! 

1,131 
905 
618 
400 
458 
426 
394 
394 
426 
394 

1.527 
905 

522 
490 
394 
330 

362 
490 

6501     306  3.954 

12 

394  1.414  2.188 

13 

905 

777  4.284  2.32.«5 

14 

258  1.470  2. 2.«>6  4.284 

15 

2821     618  iiiSi  li357     '♦ 

16 

306  1.91411.0.^2  1.1.111     • 

17 

282 
234 
234 
234 

1.075  1.52711.075'     • 

18 

947,1,640      990  3.645 

19 

735  1.470.     948  1.914 

20 

522  1.188'     863  1.132 

21 

• 
« 
• 

234 

458      947      778;     948 

22 

186 

394      905      618,     735 

23 

618  1.470 

306 

.3941      777       778'      490 

24 

4,656 

554 
58ft 
458 
490 

905 
1,244 
905 
490 
394 
362 
362 

990      362'     458      820      490 

25 

26 

27 

3.954 
3.2.^3 
2,486 

586'     330,     554      650      426 
426      330      522'     586      394 
306       282      4.'>8l      522       394 

28 

2,486 

618 

234 

186 

490 

3,954 

460 

282 
282 
947 

4581      394 
458      330 
458      330 
458 

330 

29 

1,982 
1,708 

947 

090 

1.301 

778 

80 

990 

81 

554 

"■*    •    •    • 

Mean 

2,804 

829 

1.065 

281 

787 

943      798 

930 

1 

^Exceeds  limit  of  rating  curve.        fStream  obstructed  by  ice. 
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Mean  Daily  Flow  in  Second- feet  of  Salmon  River,  at  Pulaeki,  Oewego  County,  N.  Y, 


DAY. 

Jan. 

Feb.  Mar. 

Apr.  May 

June  July 

Aug. 

Sept. 

Oct.  ! 

Nov. 

Dec. 

1. 

1902. 

1 

' 

394 
1,640 
884 
650 
490 
535 
554 
820 
820 
692 
820 
1,325 
798 
1,442 
490 
410< 
394| 
442 
766 
692 
554 
554 
671 
686 
474 
410, 
394 
362 
306 
294 
282 

294   378' 
330{  330 
378|  378 
330   330 
474   2821 
282   670l 
294   246' 
378   258 
362   777- 

1,470   586; 
799   506 
586'  426 
474'  394  1 
394   618  1 
362   884  1 
346   692 
282   998 
246   506 
220   650 
246   735 
234   618 
246   522 
234   570,1 
234   634  1 
2.34   798 
24G   671 
294   708 
294   947  1 
306  l,30ll 
378   976 

777. 

■1 

1 

692,  708 

2 

1 

.....1..... 

618   618 

3 

1 

670   674 

4 :.:.:..'..:.: 

1 

554  2,135 

5 -  -  - 

1 

, 

258  1,244 

6 

( 

1 

522   692 

7 

;••:;■•;; 

650   586 

8..::::::.:::::  :::::!;:::: 

1 

586   538 

9. 

....  1 1..  .  .. 

388 
474 
474 

474 

442 

10. 

;  ;       i   ,  ;   ,\   i  ;   ; 

554 

11. 

1 ' 1 

708 

12 

1 

798 

13. 

. 

I 

,914'  841 

14....   .   .   |. 

1 

1 

.552  1,011 

is:..:::.::;:;::  .:::: 

1 ' 1 

,131  1,032 

16 1 

976  1,340 

17 ; .  

735  1,340 

18 

1 , 

692  1,301 

19 

1                 ' 

820  1,110 

20 - 

905   990 

21. 

1 

756 1  862 

22. 

; i 

692  1,015 

23.  . 

; . . , : : : : : . . : :  * : : : ; : . . . : : . : : .     862 

,215   883 

24.  . 

, 714 

,010  1,098 

25.  . 

1 714 

820  1 ,  131 

26, 

607 

7.36  1,011 

27.. 

538 

802   905 

28.. 

1 fiTll 

,157   777 

29 ' 

.  .635' 

798   884 

30 1 

: 346 

862   905 

' i   .•^62 

841 

1 
Mean ' 

1            1                 ! 

' .    .'i94: 

611 

375 

615 

796   934 

'    '    i      •"  ;     "i 

_. 

Mean-  Monthly  Run-off  of  Salmon  River  at  PtUaaki,  Oswego  County,  .V.  Y. 

[Drainage  area,  264  square  miles.] 


MONTH. 


Second-feet. 


1900. 


1901. 


January . . 
February. , 
March... . , 

April , 

May 

June. . . . . . 

July 

August. . . . 
September. 
October. . . . 
November. 
December. . 


219 

343 

1,267 

641 


2,894 
829 

1,065 
281 
460 
787 
943 
798 
930 


Second-fekt 
PER  Square  Mile. 


1900: 


.8.3 
1.30 
4.81 
2.43 


1901. 


10.95 
3.14 
4.02 
1.06 
1.74 
2.98 
3.57 
3.02 
3.52 


Inchks  on 
Drai.vage  Area. 


1900. 


.93 
1.50 
5.39 
2.79 


1901 


12.21 
3.61 
4.. 50 
1.22 
2.00 
3.34 
4.12 
3.37 
4.06 


i»n  RiTw  Falli:  (110  laat)  Otmco  County.  N.  Y.,  IMS,  undsreloiMd. 


Durins  bitb- 
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Mean  Monthly  Run-olf  of  Salmon  River,  near  Pulaaki^  Oawego  CoutUy,  N.  Y. 

fOrauAaee  area,  264  square  miles.] 


January. . . 
February. . 

March 

April 

May 

June 

July 

August. . . . 
September. 
October. . . 
November. 
December.. 


MONTH. 


1902. 


594 
611 
375 
615 
796 
934 


Second- 
feet  per 
square 
mile. 


2.25 
2.32 
1.42 
2.33 
3.02 
3.54 


Inches  on 

drainagj 

area. 


2.59 
2.67 
1.58 
2.69 
3.37 
4.08 


October  17. 
July  23.... 
July    2.... 
July    5. . . 
July   6.... 
July    6.... 


DATE. 


1902. 


Gauge 

Discharge 

height, 

second- 

feet,  (a) 

feet. 

2.85 

433 

3.29 

842 

3.74 

1,392 

4.73 

2.889 

4.83 

2,916 

4.86 

2,881 

Hydrographer. 


R.  E.  Horton. 
U.  R.  Beebe. 
Horton  &  Beebe. 
H.  R.  Beebe. 
H.  R.  Beebe. 
U.  R.  Beebe. 


(a)  Referred  to  old,  original,  or  board  gauge  datum. 

There  is  an  undeveloped  water  power  with  a  precipitous  fall 
of  110  feet  at  Salmon  Falls.  In  November,  1898,  a  gauging  sta- 
tion was  established  by  United  States  Board  of  Engineers  on 
Deep  Waterways,  at  a  dam  one  mile  above  these  falls.  This 
gauging  station  was  abandoned  in  June,  1899.* 

SALMON  RIVER  GAUGINGS,  1902. 

Owing  to  obstruction  of  the  stream  by  ice  and  resulting  injury 
to  the  gauge,  the  Salmon  River  record  was  interrupted  during 
the  winter  of  1901-2. 

A  new  gauge  was  erected  July  23,  1902,  and  the  record 
resumed.  The  datum  plane  of  the  weight  gauge  is  elevation 
87.21  or  1.2  feet  below  the  original  gauge.  All  gauge  readings 
and  discharge  measurements  have  been  reduced  to  the  original 
or  board  gauge  datum.  Gauge  readings  are  taken  twice  daily 
by  S.  J.  Fox.  The  gauge  is  of  the  weight-and-wire  variety,  with 
a  fifteen  foot  decimal  scale  in  a  wooden  box  attached  to  the 


(a)  See  description  U.  S.  Geol.  Survey,  Water  Supply  Paper,  No.  36,  p.  130. 
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horizontal  chords  of  the  bridge  near  the  center  of  the  right-hand 
span.  The  following  current-meter  discharge  measurements 
have  been  made  during  1902. 

Salmon  River,  in  common  with  other  streams  tributary  to 
Eastern  Lake  Ontario,  is  subject  to  great  obstruction  by  anchor- 
ice.  Owing  to  this,  separate  discharge  measurements  are  re- 
quired for  the  winter  season  before  the  gauge  readings  for  the 
ice  period  can  be  reduced  to  quantities  of  discharge.  Arrange- 
ments have  been  made  for  the  taking  of  such  measurements 
during  the  coming  winter. 

WEST  BRANCH  OF  FISH  CREEK  AT  McCONNELLSVILLE, 

ONEIDA  COUNTY,  N.  Y. 

This  stream  rises  in  the  northern  part  of  Oneida  county  and 
flows  in  a  southerly  direction  to  its  junction  with  the  east 
branch  at  Taberg  station,  where  it  forms  the  main  Fish  Creek, 
which  stream  flows  in  a  westerly  direction,  emptying  into  the 
east  end  of  Oneida  Lake.  The  lower  part  of  the  course  of  Fish 
Creek  is  shown  on  the  Oneida  atlas  sheet  of  the  United  States 
Geological  Survey. 

The  station  is  located  at  the  Harlem  dam  in  McConnellsville. 
This  dam  is  of  timber,  having  a  slight  leakage,  which  has  been 
estimated  at  10  second-feet.  The  dam  is  in  two  sections,  form- 
ing an  angle  in  plan,  the  length  of  the  right-hand  and  left-hand 
sections  being  102.69  feet  and  73  feet  respectively. 

During  the  summer,  when  flashboards  are  on  the  dam,  the 
Francis  formula  is  used  in  computing  the  flow.  At  other  times, 
a  discharge  curve,  derived  from  Cornell  University  experiments, 
is  used.  Three  water  wheels  are  in  use.  Two  are  54-inch 
wheels,  built  by  the  Camden  Water  Wheel  Works,  and  are 
usually  run  10  hours  per  day,  at  a  nearly  constant  gate  o{)ening. 
The  third  is  a  36-inch  Helmer  turbine. 

Current  meter  measurements  of  the  discharge  of  one  of  the 
54-inch  wheels,  as  run  under  light  and  heavy  load,  showed  the 
following  results: 


Discharge  of  Stbbams:  Fish  Obbbk. 
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June 2, 1900 Discharge  43.2  second-feet. 

September  6, 1900 Discharge  51 . 8  second-feet. 

The  gauging  record  at  McConnellsville  was  discontinued  June 
:MI  1901. 

The  following  data  relative  to  maximum  discharges  of  Pish 
Creek  were  obtained  for  the  United  States  Board  of  Engineers 
on  Deep  Waterways.® 


LOCATION. 


Drainage 

area, 

square 

miles. 


Ebtxmatfd  Maximum 

DiSCHABOB. 


Date  of  flood. 


I- 


1  Second-  I  Second-feet 
'     feet. 


Williamstown  6 . 
Williarastown  e. . 

West  Camden 

Camden  d 

Camden  e 

Camden  / 

Camden  a. 

McConnellsville. . 
Tabersr  Station  A, 

Fish  Creeki 

Point  Rock/ 


16.2 

16.5 

47, 

61. 

61 

61 

68.8 
187.0 
387.0 
533.0 
104.3 


,5 

4 

.5 

5 


Spring.  1884. 
June,  1889.. 


1884. 


March  14. 1898 
March  15. 1898 
Fall,  1897  ... . 


500 
561 
1,620 
1.475 
1,417 
1,456 
1.335 
6.170 
5,875 
7,. 597 
8,400 


per 
square-mi  ie. 


30  9 

34  0 

34. 

24 

23. 

23 

21 

32.7 

15.2 

14  2 

80.5 


1 
1 
0 
5 
9 


I 


a  Report  on  Special  Water  Supply  Investigation.  Pt.  11,  pp.  790-791. 

6  Upper  Dam. 

c  Tx>wer  Dam 

(t  Grist  Mill  Dam. 

e  Foundry  Dam. 

/  Planing  Mill  Dam. 

0  Dorance's  Dam. 

h  Below  junction  B.  and  W.  branches 

i  Below  confluence  with.  Wood  Creek. 

/  East  Branch. 

k  No  additional  data  for  West  Branch  Fish  Creek  has  been  obtained  during  1902. 


A  current  meter  measurement  of  East  branch  of  Fish  Creek 
was  made  at  Wilson's  bridge  one  mile  above  Point  Rock  village, 
May  17, 1900;  the  discharge  was  485  second-feet. 
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Bbpobt  of  Statb  Enqinbbb. 


MMn   Daily  Flow  in  Second-  feet  of  We$i  Branch,  Fieh  Creek,  at  MeConndUmOe,  Onmaa 

County,  A'.  Y, 

[DnuiUHEe  are*.  187  aquare  miles.] 


DAY. 

Jan. 

1 
Feb. 

Mar. 

Apr. 

May 

June! 

/. 

July  Auc. 

Sept. 

Oet.  ' 

187' 
•50 
lU 
121 
130 
137 
131 
122 
•65 
102 
81  ] 
87 
124 
134 
397 

•36o; 

562 
346 
227, 
190' 
172 
467 

•700 
750 
624 
434 
1,097 
871 
686 

•440 
464 

Nov.: 

Dee. 

1898. 

1 
. . .  1 . . . . . 

1 

\ 

865 
319 
292 
172 
155 

•120 
146 
138 
135 
657 
L.562 
997 

•700 
734 
484 
514 
365 
365 
365 

•370 
871 
220 
216 
300 
329 
319 

•255 
299 
251 
172 

237 

2 • 

I 

246 

3 

1 

217 

4 1 

• 

•196 

5 

182 

6 

....«  .•••• 

..... 

182 

7 

.....  1 

196 

8 

182 

0 

199 

10 1 

180 

11 1 

• 

•140 

12 ' 

199 

13 

100 

90 

96 

47 

47 

•60 

98 

81 

67 

;  55 

57 

332 

•360 

197 

231] 

181 

181 

147 

180 

14 

212 

Ifi 

162 

16 

157 

17 

•* 

147 

18 ' 

•120 

19....;::::::.. ::::.  ::: :■  .:  : 

*  '  ' 

187 

20 

157 

21 

190 

22 

287 

23 

317 

24 

468 

25 

•390 

26 

285 

27 



1 

285 

28 



225 

29 

170 

80 

120 

31 

120 

Mean. . . . 

134 

333 

384 

211 

1899. 

1 

2 

120 

126 

194 

261 

321 

396 

396 

.  .  ^285 

. .   352 

422 

502 

587 

873 

873 

.  .  ^795 

787 

. .   735 

..   615 

615 

530 

495 

. .  ♦seo 

314 

228 
183 
183 
172 

♦120 
212 
156 
156 
147 
136 
117 
♦80 
99  1 
132  1 
94  1 
131 
148 
133 

♦120 
183 
198 
258 
338 
438 
438 

♦360 
403 
403 

402 

402 

438 

595 

♦700 

956 

856 

700 

856' 

583 

546 

♦700 

L,178 

1.178 

1,178 

972' 

782 

567 

♦485 

505 

433 

442 

443 

442 

442 

♦360 

552 

599 

599 

599 

599 

648 

586 

♦520 

601 

601 

601 

591 

689 

1,557 

•■2,110 

1,690 

1,724 

2,055 

2.440 

2,920 

3.040 

*2,410 

1,720 

1,644 

1,434 

1,174 

1,085 

1,045 

♦940 

664 

564 

470 

366 

.366 

364 

♦220 

273 
313 
243 
184 
184 
184 

♦120 
183 
154 
154 
183 
243 
194 

♦120 
189 
189 
189 
189 
374 
374 

♦255 
303 
244 
194 
189 
174 
134 
♦50 
700 
1  455 
483 

2.39 

292 

307 

259 

♦150 

159 

134 

124 

114 

114 

95 

♦20 

81^ 

81 

107 

76 

72 

57 

♦20 1 

102 

102  ► 

97 

65 

85 

75 

♦10 

47' 
47 
97 
97 

101 

58 

♦10 

8 

10 

4 

10 

6 

"  95 

6 

95 

7 

95 

8 

125 

0 

♦100 

10 

77 

11 

12 

47 

47 

13 

95 

14 

47 

15 

16 

47 

♦10 

17 

95 

18 

95 

19 

95 

20.  . 

58 

21  . 

58 

22 

21 

23. . 

♦10 

24   .   ... 

425 

350 

.  .  .   325 

.  .  .   338 

308 

.  .  ^225 

278 

.  .  i   27» 

47 

25 

26 

47 

47 

27 

28 

29 

30 

31  

47 

47 

10 

♦10 

95 

Wan 

435 

206 

1.206 

57 

1 

.  .  «  •  • 

•1 

3unda.i 

fp. 

Discharge  of  Streams:  Fish  Creek. 
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Mean  DaUy  Flow  in  Second-feel  ot  Weat  Branch,  Pieh  Creek,  at  MeConnelUviUe,  Oneida 

County,  N.  F.— (Coneluded). 


DAY. 

Jan.  , 

Feb. 

Mar. 

Apr. 

May  , 

lune 

July  . 

Aiig. 

Sept. 

Oct. 

Nov. 

Deo. 

1900. 

1    1 

1 
1 

; 

1 

1 . 

278 
255 
232 
243 
243 

96 
78 
♦28 
70 
58 

♦52i 
78 
78 
52 
62 

60 
60 
60 
68 
♦10 

48 
♦10 
20 
60 
60 

69 
64 
49 
66 
66 

157 
144 
133 
♦93 
132 

160 

2 ' 

, 

♦117 

3 

* 

. . .  .1 

144 

4 

•  •  1 

122 

5 

267 

6 

♦205 

70 

96' 

60 

60 

64 

104 

201 

7 

225 

70 

80 

60 

60 

♦34 

143 

169 

8 

165 

88 

•52 

60 

28 

39 

217 

160 

9 

185 

90 

78 

60 

•10 

39 

180 

♦117 

10 

185 

♦52 

78 

68 

60 

69 

163 

118 

11 

185 

78 

•  78 

60 

60 

66 

♦110 

138 

12 

172 

70 

70 

♦30 

60 

64 

107 

127 

13 

♦105 

60 

70 

66 

60 

64 

107 

127 

14 

148 

68 

60 

168 

60 

•36 

132 

137 

15 

140 

78 

♦10 

98 

68 

71 

112 

97 

16 

135 
125 

86 
♦52 

60 
60 

61 
64 

♦10 
60 

76 
76 

101 
86 

•88 

17 

121 

18 

120 
106 

72 
58 

70 
60 

48 
♦19 

60 
65 

46 

86 

♦78 
144 

112 

19 

96 

20 

♦75 

78 

60 

30 

65 

71 

207 

08 

21 

104 

104 

96 

70 
70 
08 

60 

♦10 

60 

50 
60 
60 

196 

239 

♦128 

♦60 
106 
116 

224 
239 
246 

60 

22 

28 

23 

♦31 

24 

96 

♦28 

60 

55 

87 

218 

231 

31 

25 

86 
86 

70 
70 

64 
60 

30 
♦19 

87 
66 

148 
134 

♦196 
330 

31 

28 

31 

27 

♦38 

70 

76 

60 

66 

140 

355 

61 

28 

82 

70 

26 

134 

66 

♦128 

223 

61 

29 

71 

70 

♦36 

76 

60 

150 

187 

31 

30 

62 

68 

60 

50 

♦68 

150 

179 

♦31 

81 

88  . 

68 

60 

50 

206 

,■•••" 

68 

Me«D 

.... 

143 

60 

57 

65 

88 

168 

99 

1901 

1 

150 
150 
150 
115 
115 

♦100 
111 
111 
HI 
116 
HI 
111 

♦100 
130 
125 
121 
121 
111 
106 

♦110 
136 
146 
'   136 
111 
111 
111 

♦100 
111 
125 
125 
105 

135 

135 

♦100 

135 

HO 

130 

110 

110 

110 

♦65 

110 

61 

95 

95 

95 

95 

♦80 

85 

1(K) 

100 

100 

90 

90 

♦65 

90 

80 

90 

90 

95 

S5 

♦50 

85 

3S 

85 

85' 

88 

75 

♦45 

115 

150 

170 

190 

250 

250 

♦230 

290 

290 

344 

580 

815 

730 

♦730 

1,050 

3,020 

4,410 

2,180 

1.165 

960 

♦730 

620 

545 

915 

1,420 

1,520 

1,210 

►1.070 

1,165 

1,060 

980 

695 

620 

630 

♦620 

r>40 

470 

425 

420 

390 

358 

♦560 

670 

655 

530 

460 

315 

258 

•230 

235 

170 

170 

170 

140 

140 

♦120 

110 

110 

95 

90 

90 

340 

♦400 

34.; 

22  ' 
170 
120 
120 
126 

♦100 
130 
130  ] 
150 
180 
185 
293 

♦200 
230 
220 
230 
355 
420 

478 
♦r.40 
510 
4-M) 
3.".:) 

2 

3 

4 1.. 

5. 

6 

710 
878 

♦09(J 
630 
570 
520 
470 
375 
368 

♦335 
360 
320 
310 
310 
1.060 
833 

♦620 
440 
310 
2O0 
170 
170 
118 

♦100 

7 

8 , 

1 

9 ' 

1  ■  • 

10 ! . .  .  . 

11 

12 

• 

IS 

14 

15 

16 

17 

18 

19 



20 

1 

i 1 

21 

1 

22 

1 

23 

1 

24 

25 

26 

27 

28 

29 

1 

30 

1 

81 

' 

1 

1 

Mean 

.1   119 

1 

97 

625 

657 

192 

643 

..».•■ 

' 

1 

♦Sunrlays. 

• 
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Report  of  State  Engineer. 


FrineiptU  Dwdoped  WaUr  Powert  on  Weat  Branch,  Fish  Creek. 


No. 

of 

dam. 


1 
2 
3 

4 
5 
6 
7 
8 
9 


LOCATION  OF  DAM. 


Taberjj 

M  cConnellsville 

Camden 

Camden 

Camden 

Camden 

Wrrt  Camden.. 
WilliamMown. . 
Williamstown.. 


No. 
of 

FflfeHive 

Rated 
H.  P.  of 

water 
wheels. 

mills 

at 
dam. 

head- 
Feet. 

1 

8 

2 

6 

Ill 

4 

7-9 

114 

2 

9-10 

136 

1 

10 

167 

1 

6 

63 

2 

5 

92 

2 

16 

66 

1 

9 

186 

Number 
of  em- 
ployeee. 


40 

22 

220 

2 

2 

21 

6 

4 


Use  made  of  power. 


Saw  mill. 

Wood  working. 

Wood  working;. 

Fiiiindry  and  knitting  mill. 

Grirt  mill. 

Saw  and  icrist  mill. 

Chair  factory. 

Saw  and  grist  mill. 

Grist  mill. 


Mean  Monthly  Run-off  of  Weel  Branch  of  Pish  Creek  at  McConnetUvOle,  Oneida  County,  N,  Y, 

[Drainage  area  187  square  miles.] 

MBAN  IfONTHLT  FLOW  IN  SSCONX>-FRaT. 


MONTH. 

1898. 

1899. 

1900. 

1901. 

Januarv 

435 
206 
648 
1,206 
2.39 
101 
67 







i43 

68 
60 
67 
65 
88 
168 
99 

119 

February 

97 

Marrh 

626 

April 

667 

May 

192 

June. 

463 

Julv 

.    ......a. 

AuflTUSt 

Senterober 

134 
333 
388 
211 

Oetoher 

November 

n*f>^m})Ar 

BBCONiVFRRT  PEP.  8QUARV  MTT.K. 


MONTH. 


January X 

February 

Marrh 

Annl 

May 

June 

July. 


1898. 


AuguHt. . . . 
8epf  ember. 
C»clober. . . 
November. 
December. 


0.72 
1.78 
2.06 
1.13 


1899. 


2  33 
1.10 

3  47 
6.46 
1.28 
0  54 
0.30 


1900. 


0.76 
6.36 
0.32 
0  30 
0  34 
0.4? 
0  on 
0.53 


1901. 


0.64 
0.62 
.^.34 
3.61 
1  03 
2.48 


„ _     J.  r  fti.  I  mM.  I  A^ff.  r  maV  I  jUNeT  T  jLity  I  A^iol  I  SEPf.  I  OCT.'  I  No^i'.  I  ocC. 

,  ™,   wy     WM    logo     loao    ^oio     lojo     togo  |  lozo  |  ioa)|tozo  |  ioao|  roao 


■ 


J>l*Ch>r|{BDt>n«MBlMlb  -'[f-^    .^— w..>  ..-^. u_..,.p. ^-IJf .J.     ».  -tr       iggg 


>oro 


IHacbarga  or  Won  Bnoob  of  Fliti  Creek  «(  McCtiumIIbtIIK  Onilda  OouutT,  S.  T^  ISM. 


S«cft. 
8,900 

w 

02 

0 

F 

Ea 

0  2O 

^ 

4AR. 
0  20 

M 

^PR. 
0  20 

D20 

J 

II 

UNE 
9  20 

JULY 
10  20 

AUO. 
10  20 

SEPT. 
10  20 

OCT. 
10  20 

NOV. 
10  20 

DEC. 
10  20 

1800 

S,400 

— 

.._- 

I 

1 

2,000 

1,600 

],S00 

800 

■  — 

1 

- 

^- 

1 

l»C 

0 

r 

' 

• 

1 

1 

t 

1 

400 

% 

N. 

R 

ICI 

►rt 

i 

^ 

, 

1 

I 

L 

J 

J 

i 

i 

0 

1 

i 

II 

M 

Mi 

ki 

11 

11 

m 

M 

ii 

La 

L 

M 

u 

u 

m 

i 

M 

1 

i 

L 

^ 

DlBchaige  of  WfiftlBranch  of  FUh  Greek  at  McOoimellsyille,  Oneida  County,  N.  Y.,  IfOO. 


Sec.  ft. 
8,900 


t,800 


2:400 


2,000 


1,600 


1,900 


%0 


400 


JAN. 
10  20 

F 
K 

EB. 
020 

1 

4AR. 
0  20 

> 

kPR. 
020 

^ 
II 

AAV 
020 

J 
K 

UNE 
0  20 

JULY 
10  20 

/ 

H 

mo. 

3  20 

s 

l( 

EPT 
020 

( 
K 

)CT. 
0  20 

II 

JOV. 

020 

c 

II 

)EC. 
0  2O 

1 

1 

9( 

)1 

ll 

1 

1 

I 

I 

1 

I 

hi 

i 

u 

i 

% 

i 

m 

J 

1 

k 

i 

1 

. 

Discharge  of  Wait  Bianoh  of  Fish  Oreelc  at  XcOoonellsTille,  Oaeida  Ooanty,  N.  T.,  1901. 


DiscHABGB  OF  Strbams  :  Oneida  Greek. 
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Mrnn  Monthly  Run^off  of  Wett  Branch  of  Fitih  Creek  at  MeConndlnillA,  Oneida  County,  N.  Y. 

— (Conoluded). 


f snuary. . . 
February.. 

March 

AprJ 

May 

f  uue , 

l«ly 

AugUBt.  ..  . 

September. 
October. . . , 
November  , 
December., 


IHCRKS  ON  DBA  TN  A  OB  ARSA. 


MONTH. 


1898. 


0.80 
2.07 
2.30 
1.30 


1809. 


1900. 


2.68 

1.14 

4.00 

7.20 

1.47 

0.87 

0  60 

0  40 

0.34 

0  37 

0.34 

0.38 



0.48 

1.01 

•  •■■•   •■• 

0.62 

1901. 


0 
0 
3 
8 
1 
2 


74 
M 
84 
93 
18 
78 


ONEIDA  GREEK  AT  KENWOOD,  MADISON  GOUNTY,  N.  Y.« 

This  stream  rises  in  Madison  county  and  flows  in  a  north- 
westerly direction,  crossing  the  Erie  Ganal  and  emptying  into 
Oneida  Lake  at  its  southeastern  extremity.  It  is  shown  on  the 
Oneida  atlas  sheet  of  the  United  States  Geological  Survey. 
The  station  is  located  at  the  dam  of  Oneida  Gommunity  at  Ken- 
wood, which  is  of  framed  timber,  having  a  level  crest  79.4  feet 
in  length. 

Water  is  conducted  to  the  mill  in  an  open  earth  canal,  ter- 
minating near  the  silk  mill.  A  short,  circular  wooden  flume 
conducts  water  from  the  headrace  to  the  24-inch  Hercules  tur- 
bine, which  is  ordinarily  run  at  one-third  gate.  There  is  no 
leakage  of  the  dam,  and  only  a  slight  leakage  of  flume  and  head- 
gates.  This  has  been  taken  at  two  second-feet.  The  flow  over 
a  wasteway  near  the  mill  is  computed  by  means  of  the  Francis 
formula.  A  discharge  curve  for  a  second  spillway  has  been  pre- 
pared, using  coefficients  from  the  Gornell  experiments  for  dam 
with  a  broad,  flat  crest.* 

Gurrent  meter  measurements,  to  check  the  calculated  flow  at 
Kenwood,  have  been  made  with  results  as  follows: 


aSee  Water  Supply  and  Irrigntion  Paner,  U.  8.  G.  S..  No.  36,  p.  186. 
»8ee  Trans.  Am.  Soc.  C.  E.,  Vol.  XLIV.  p.  277. 


i 


60  Kbport  of  State  Enginbbb. 

« 

June  1,  1900;  total  flow  at  Oneida  Castle 36.6 

Flow  over  dam,  crest  gauge  reading,  0.15 19 

Plow  through  turbine,  11.75  head,  one-third  gate 16 

Flow  over  wasteway  near  mill 1 

Assumed  leakage   2 

Computed  total  flow 37 

September  17,  1900;  total  flow  measured  in  headrace. . .  20 

9 

Flow  through  turbine,  one-third  gate 16 

Assumed  leakage   2 

Total  flow  computed 17 


At  Oneida  is  a  State  dam  diverting  water  for  the  supply  of 
the  summit  level  of  Erie  Canal.  No  measurements  of  diversion 
to  the  feeder  have  been  made.  Practically  the  entire  flow  of 
Oneida  Creek,  less  leakage  of  the  dam,  is  taken  for  this  purpose 
during  the  low  water  season. 

The  highest  recorded  freshet  on  Oneida  Creek  occurred  in 
1892.  The  calculated  discharge  over  Kenwood  idam  was  3,292 
second-feet  or  41.2  second-feet  per  square  mile.  December  15, 
1901,  a  sudden  freshet,  resulting  from  excessive  rainfall  on 
frozen  ground,  produced  a  discharge  estimated  at  2,075  second- 
feet  or  35.1  second-feet  per  square  mile  from  the  tributary 
drainap:e  area  of  59  square  miles. 


Mean  Monthly  Run-off  of  Oneida  Creek  at  Kenwood,  Madison  County,  N,  Y. 

[Drainage  area  59  square  milea.] 


Second-feet, 


MONTH. 


Skcond-feet 
PER  SguARB  Mile. 


1898.     1899.     1900.     1898.  |  1899.     1900. 


January , 117 


•  •••!•  • . . 


February. 
March .  . . 
April .... 

May 

June 

July '...'. 

August ! .  I ! ! . . .  . 

September 

October 83 

November 105 

December 90 


92 


93 
157 
183 
62 
30 
25 


148 
198 


23 
33  , 
60  I 


21 
38 
19 
16 
19 
91 
127 


1.98 
1.58 
2.66 
3.10 
1.05 
0.51 
0.42 


1.56 


Inches  ox 
Drainage  Area. 


1808.     1899.     1900. 


2.28 

1.04 

•  3.06 

3.46 

1.21 

"  0.35    0.57 


2.51 
3.35 


1.40 
1.78 
1.52 


0.39 
0.56 
1.02 


0.64 
0.32 
0.27 
0.32 
1.54 
2.15 


0.48 


1.61 
1.98 
1.76 


0.45 
0.62 
1.17 


1.80 

2!  89 
3.74 

6!39 
0.74 
0.37 
0.80 
0.37 
1.72 
2.47 


.n. 

% 

OCT. 

fojol 

' 

IS 

S 

1 

i 

\ 

■    ■ 

m 

1 

Dbehug*  ol  Ooalda  Cn«k  at  Kenwood,  lladlHn  000111;,  I>.  T.,  IBOt. 


DUchirm  of  Oneida  Croak  at  Konwood,  HadlaoB  OodbI;,  N.  T.,  IWt. 


n 

-nisi 

APR 

K" 

10  20  1 

fS 

AUO 

K 

I0  20j 

3 

90 

D 

1 

I 

I 

- 

! 
1 

i 

1 

1 

■L 

il 
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ii 

1 

1 

J 

il 

1 

1 

I 

y 

i 

1 

UKlur|^orOi>«l^  CrntkX  Kenwood,  MMll>aDCaQnlT,K.T.,lBaO. 
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The  drainage  area  tributary  to  Oneida  Greek  above  its  mouth 
is  149  square  miles/ 


Mmm  DaUy  How  in  Seeand-feet  of  Oneida  Crwek  at  Kmiwood,  Madi$on  County ,  N,  Y. 

[Drainace  araa  59  squftre  mileB.] 


NOV. 
10  20 


2. 
8. 

4. 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
2fi 
26 
27, 
28 
20 
30 
31 


1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 
30. 
31. 


DAY 


Jan.  \  Feb.  Mar. '  Apr.  May  June  '  July 


1808. 


Mean. 


1890. 


Au«r. '  Sept.  Oct.  Nov.|  Dec. 


♦76 

50 

115 

122 

71 

46 

96 

65 

96 

♦115 

60 

36 

108 

80 

115 

116 

60 

36 

210 

72 

112 

96 

59 

♦35 

300 

♦59 

♦157 

122 

54 

31 

160 

50 

22 

131 

55 

31 

143 

50 

202 

166 

♦48 

31 

♦114 

60 

168 
l28 

334 

53 

24 

95 

35 

♦260 

53 

24 

80 

37 

75 

214 

53 

24 

l.-^H 

100 

90 

196 

54 

♦26 

ISO 

♦74 

♦149 

496 

69 

26 

205 

56 

235 

416 

59 

26 

273 

37 

157 

406 

♦48 

26 

♦225 

47 

123 

341 

53 

61 

183 

42 

140 

♦260 

60 

41 

135 

39 

144 

196 

61 

.3(i 

101 

41 

133 

166 

68 

♦30 

75 

♦40 

♦157 

166 

66 

26 

65 

52 

198 

144 

91 

31 

67 

160 

13.', 

136 

♦80 

26 

♦57 

365 

157 

110 

82 

26 

55 

232 

254 

♦102 

63 

31 

75 

147 

183 

96 

54 

31 

85 

99 

190 

91 

66 

♦31 

60 

♦161 

♦170 

110 

43 

31 

55 

232 

157 

110 

43 

31 

42 

122 

123 

91 

♦71 

24 

♦43 

230 

86 

108 

24 

51 

183 

♦93 

76 

21 

75 

165 

59  . 

.... 

18 

♦20 
20 
20 
30 
34 
21 
41 

♦40 
61 
26 
24 
24 
24 
21 

♦20 
31 
28 
26 
26 
24 
25 

♦25 
26 
21 
21 
20 
21 
18 

♦20 
21 


• 


*■•••.••••• 


Mean. 


117   93   167   183 


62 


30    26 


112 
58 
60 
58 

•45 
23 
23 
30 
27 
51 

110 
♦100 

102 
75 
75 


110 

♦100 

100 

75 

120 

180 

129 

133 

♦100 

100 


oo; 

72j 
70' 
65 
60 
♦58' 
60, 
58 
51 
265 
274, 
172 
*140; 
110 
123 
106, 
106 
102 
115; 
75  ♦1211 
70   123 


♦15 
211 
21 
21 
21 
21 
24 

♦18 
24, 
24' 
21 
24 
24 
24 

♦19 
26 
25 
25 
24 
24 
25 

♦26 
25 
25 
24 
26 
24 
26 

♦26 
29 
31 


109 

123 

100 

86 

93, 

♦77| 

61 

76 

64 


83   105 


144 
69 
56 
66 

♦55, 
44 
40 
26 
26 
24 
26 

♦27. 
28 
26 
22 
26 
26 
22 

♦26 
28 
24 
26 
24 
26 
24 

♦25 
26 
26 
26 
26 


23    33 


80 

•76 

82 

66 

60 

55 

45 

50 

•50 

50 

46 

60 

65 

101 

108 

•60 

40 

60 

205 

170 

240 

173 

•136 

100 

80 

50 

70 

101 

101 

OO 


23 
20 

•25 
27 
20 
20 
25 
33 
41 

•25 
07 
70 
70 
01 
82 
73 

♦30 
30 
07 
70 
02 
80 
68 

♦55 
70 
36 
30 
27 
34 
27 

♦34 

60 


c  No  additional  data  obtained  durinic  1002. 
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GHITTENANGO  OEEEK  AT  BRIDGEPORT,  MADISON 
COUNTY,  N.  Y. 

This  creek  rises  in  southwesterD  Madison  county,  flowB  id  a 
northwesterly  direction  between  Madison  and  Onondaga  coun- 
ties into  Oneida  Lalie,  the  outlet  of  which  is  Oneida  River,  a 
tributary  of  Oswego  River.  The  drainage  basin  of  the  stream 
is  shown  on  Chittenango  sheet  of  the  United  States  Geological 
Survey.  Observations  for  the  computation  of  flow  of  this  creek 
are  made  at  the  mill  dam  in  Bridgeport,  a  short  distance  above 
its  mouth.  Gauge  readings  are  taken  three  times  a  day,  show- 
ing the  height  of  the  water  above  the  crest  of  the  dam,  head 
on  water  wheels  and  widths  of  gate  openings.  The  dam  is  of 
timber,  backed  with  stone,  and  has  a  nearly  level  crest  215  feet 
in  length,  with  flood  gates  at  eacb  end. 

The  current  meter  measurement  was  made  at  a  highway 
bridge  below  the  inflow  of  Batternnt  Creek,  near  Bridgeport,  on 
Jane  IC,  1900.    The  total  flow  of  Chittenango  Creek  at  that 
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point  was  found  to  be  95  second-feet.  The  stage  of  the  stream, 
as  shown  by  the  record  kept  at  Bridgeport,  was  uniform  for 
several  days.  The  mean  flow,  as  computed  from  the  gauge 
readings,  was  95  second-feet  for  June  15  and  16.  There  is  no 
opportunity  for  separately  measuring  the  discharge  through  the 
turbines,  or  leakage  of  the  dam  at  this  station,  and  an  allow- 
ance of  15  second-feet  for  leakage  of  the  dam,  and  of  the  dike 
leading  to  the  old  saw  mill,  has  been  made. 

The  saw  mill,  situated  on  the  left  side  of  the  stream,  runs 
very  irregularly.  The  water  wheels  are  old,  and  the  penstocks 
leak  badly.  A  current  meter  measurement  was  made  in  the 
head-race  leading  to  the  saw  mill  on  June  16.  The  water  wheels 
were  running,  and  the  flow  was  found  to  be  14.4  second-feet. 

The  relatively  low  run-off  from  the  watershed  of  Chittenango 
Creek,  during  the  summer  months,  as  shown  in  the  accompany- 
ing tables,  may  be  attributed  to  diversion  of  a  portion  of  the 
flow  to  supply  the  summit  level  of  the  Erie  Canal. 

State  dams  are  situated  on  the  main  stream  at  Chittenango, 
and  on  its  two  tributaries,  Limestone  Creek  and  Butternut 
Creek.  Cazenovia  Lake,  Erieville,  DeKuyter,  and  Jamesville 
reservoirs  impound  storage  by  which  the  flow  is  regulated  to 
some  extent. 

The  first  two  reservoirs  are  described  in  connection  with  the 
Chittenango  meter  station.* 

De  Ruyter  reservoir,  situated  near  Delphi,  has  a  capacity  of 
504,468,000  cubic  feet,  and  a  water  surface  area  of  626  acres. 
It  receives  storage  from  18.5  square  miles  of  area  naturally 
tributary  to  Tioughnioga  River,  a  tributary  of  Chenango  River. 
The  outflow  from  this  reservoir  is  diverted  into  Limestone  Creek 
and  enters  Erie  Canal  through  the  Fayetteville  feeder. 

The  Jamesville  reservoir  is  situated  on  the  headwaters  of  But- 
ternut Creek,  which  is  tributary  to  Chittenango  Creek  through 
Limestone  Creek.  The  reservoir  has  a  storage  capacity  of 
170,000,000  cubic  feet,  and  a  water  surface  area  of  252  acres.  It 
receives  drainage  from  46.2  square  miles  of  watershed.  The 
outflow  is  turned  Into  Erie  Canal  through  the  Orville  feeder. 


a  See  pace  58. 
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Owing  to  its  location  below  three  feeders  of  the  canal,  the 
records  at  Bridgeport  do  not  show  the  actual  run-off  of  the 
watershed  during  the  canal  season.  During  the  winter  some 
water,  draining  into  the  summit  level  of  the  canal,  is  drawn  off 
into  Ohittenango  Greek  at  the  aqueducts  crossing  the  main 
stream  and  its  tributaries.  Owing  to  uncertainty  in  the  run-off 
of  the  watershed,  derived  from  this  record,  the  Bridgeport  sta- 
tion was  abandoned  May  31,  1901,  and  a  current  meter  station 
established,  in  its  stead,  above  the  State  dam  at  Ohittenango. 


Discharge  of  Stbbams:  CHiTTBNANao  Cbbb&. 
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Mean  Daily  Flow  in  Seeond-feet,  Chittenango  Creek  at  Bridgeport,  Madieon  County,  N.  Y. 

[Drainase  area,  307  square  miles.] 


DAY. 

a, 

Jan. 

Feb. 

1 
Mar. 

Apr. 

May 

1 
June' 

July 

Aug. 

1 
Sept. 

Oct. 

Nov. 

Deo. 

1898. 

1 

1 

I 

180  562; 
•205    559 

171  434 

172  358 
156    379, 
309   •385 
235   3311 
204    359 

•130   386 
165    474 
194  1.339 

196  1,671 

197  •1,265 

181  921, 
354    790 

•335    694 
299    615 
284    500 
297    506 
320   ^676 
269    728, 
463    623 

•466    693 
487    569 
472    490  < 
352    442 
867   •465 
972    523 
661    413 

•565    421 
519 

427 

2 

360 

3 1 

348 

4 1 

•385 

5           .  .      ...  ......  ....  ; ; 

471 

%........ .:::::.:::.: ::::::.:::::..:.;..:.: 

1 

414 

7 ' 

1 

404 

8           .                  ..        

320 

I::;:::::  ::::::  ::::::.:::::  ::::::  .::::  .::.:  :::::  ;:;;: 

261 

10 

1 

......  1 

1 

265 

11 

i 

•465 

12 

'""■''  1 

1 

434 

13 

1  •  • " 


454 

14 

1 

, 

442 

1.^ 

450 

16 

82 
116 
.  ^53 
119 
139 
117 

111 
116 
135 
•85 
142 
•   149 
214 
154 
198 

472 

17 

619 

18 

•605 

19 

678 

20 

669 

21 

793 

22 

1,155 

23 

1.293 

24 

1,401 

25 

1 

^1,075 

26 

857 

27 

726 

28 

; 

541 

29 

1 

( 

480 

30 

630 

630 

1 

Mean. . 

129 

344 

612 

697 

1899. 

1 

1 

I 

*515 

520 

632 

837 

447 

426 

116 

84 

81 

•75 

60 

113 

2 

571 

484 

473 

•795 

357 

346 

•55 

79 

49 

90 

145 

127 

3 

636 

440 

385 

752 

310 

234 

97 

169 

•45 

91 

145 

•143 

4 

737 

465 

•  520 

861 

172 

•10.5 

113 

126 

133 

90 

160 

159 

6 

1,067 

♦385 

•1,260 

866 

172 

184 

132 

134 

81 

80 

•165 

149 

6 

1,310 

356 

i.33i: 

864 

157 

229 

99 

•70 

1   76 

141 

228 

151 

7 

1,282 

342 

1.475 

857 

•95 

229 

123 

125 

74 

89 

128 

166 

8 

•1,135 

465 

1,069 

1,420 

172 

244 

132 

125 

96 

•45 

120 

179 

9 

724 

385 

860' 

►1,675 

172 

192 

•45 

134 

96 

107 

108 

155 

10 

486 

385 

852 

1.369 

227 

147 

89 

79 

•15 

117 

65 

•168 

11 

473 

385 

659 

1,306 

237 

•70 

262 

62 

71 

101 

46 

181 

12 

623 

•385 

•665 

1.274 

172i 

169 

271 

44 

96  ]  101 

•35 

211 

13 

849 

538 

1.196 

1,697 

172 

192 

162 

•15 

92 

85 

72 

326 

14 

♦738 

524 

1,061 

1,737 

•165 

182 

169 

141 

56 

72 

67 

395 

15 

1,260 

462 

970 

1.614 

180 

109 

99 

125 

88 

•15 

65 

395 

16 

1,280 

362 

665  •I. 405 

174 

184 

•70 

103 

79 

84, 

60 

374 

17 

1.101 

449 

634 

1,339 

250 

192 

101; 

87 

•25: 

30 

88 

•355 

18 

632 

354 

526 

1,221 

310 

•70 

221! 

76 

89 

38 

57 

466 

19 

390 

•385 

•565 

859 

374 

152 

210 

91 

74 

38 

•25 

706 

20 

395 

541 

736  1  861 

374 

8^ 

204 

•25 

96 

45 

83 

588 

21 

389 

444 

766 

629 

•385 

92 

152 

120 

117 

47 

70 

298 

22 

♦386 

619 

962, 

447 

281 : 

100 

1171 

109 

39 

•151 

78, 

304 

23 

399 

950 

1,061, 

•165 

265 

124 

•70! 

96 

84 

6o; 

100 

254 

24 

372 

1,074 

1,345 

627 

252 

134 

102 

(a) 

•25 

68 

102, 

•200 

25 

311 

1.314 

1,061' 
*885 

527 

197 

•70 

102 

67 

43 

110 

139 

26 

362*1.015 

456 

195 

141  i 

122 

49 

57 

•25 

238 

27 

308 

645 

626 

331 

227 

109 

110 

* 

112 

48! 

109 

261 

28 

332 

755 

760, 

279 

•225 

109 

88 

•  119 

25 

133 

201 

29 

♦385  . 

1,075 

359 

312 

841 

109 

66 

96, 

•20 

114 

249 

30 

448  . 

■ 

1,360 

•296 

333 

91 

•45 

06 

79 

65 

105 

244 

31 , 

637  . 

1,360  . 

1 

1 

229  . 

•  •  ■  • 

141 

112 

65  . 

•240 

1 
Mean . . 

662 

551 

893 

921 

245 

161 

127i 

96 

76 

64 

951 

281 

•Sundays. 

Kar    ;uM    Julr    A««.    S^K.   IM.      X<n.      Dk 


K 

% 

TO 

'S 

OCT. 

1 

19 

1 

1 
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Mean  MorUhly  Run-off  of  Chittenango  Creeks  at  Bridgeport,  Madison  County,  N.  Y. 

[Drainage  area,  307  square  milee.] 

MBAN  MONTBLT  PLOW  IN  8BCOND-rBBT. 


January.. 
February. 

March 

April. ... 
May 


lune. 


JuJy. 

AuKUfft.  .  .  . 

September. 
Octol>er... . 
November. 
December. 


MONTH. 


1898. 


129 
344 
612 
597 


1899. 

1900. 

662 

561 

551 

725 

893 

697 

921 

911 

245 

207 

161 

93 

127 

110 

96 

73 

76 

68 

64 

81 

95 

327 

281 

562 

1901. 

391 
236 
955 
1.174 
308 


BKCONT>-rBBT  PBB  BQVARB  ICTU*.. 


MONTH. 

1898. 

1899. 

1900. 

1901. 

January 

2.15 
1.80 
2.90 
3.00 
0.80 
0.52 
0.40 
0.31 
0.25 
0.20 
0.30 
0.91 

1.80 
2.36 
2  27 
2.97 
0.67 
0  .30 
0.36 
0  24 
0  22 
0.26 
1.07 
1.83 

1.27 

February 

0.77 

March. 

3.12 

April , 

3.83 

May 

1.00 

June 

July 

A  (Iff  >l!"t 

September, 

6.42 
1.12 
2.00 
1.94 

October 

November 

December 

INGHB8  ON  DRAIMAOB  ARBA. 

MONTH. 

1898. 

1899. 

1900. 

1901. 

January , 

2.49 
1.87 
3.34 
3.34 
0  92 
0.58 
0.46 
0  35 
0.28 
0.23 
0.34 
1.05 

2  07 
2.45 
2.61 
8  31 
0.77 
0  33 
0.40 
0.27 

0  24 
0.30 

1  20 
2.10 

1.46 

February , 

0.80 

March 

. 

3.59 

April 

••••*.• 

4.29 

May 

1.16 

June 

July 

...... 

A  llf^llBt 

Ser»tember 

■6!47 
1.29 
2.24 
2.23 

October 

November 

December 

CHITTENANGO    CREEK    AT    GHITTENANGO,    MADISON 

COUNTY,  N.  Y. 

A  current  meter  gauging  station  was  established  at  Main 
street  highway  bridge  in  Chittenango  village,  May  22,  1901. 
The  stream  at  this  point  is  entrained  between  parallel  walls, 
affording  a  channel  50  feet  wide,  over  which  the  bridge  passes 
in  a  single  span.  The  bridge  stands  at  an  angle  of  60**  to  the 
thread  of  the  stream,  and  has  a  span  between  abutments  of 
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67  feet.  The  gauge  board  is  secured  in  a  yertical  position  to 
the  right  abutment  on  the  upstream  side,  and  reads  decimally 
from  zero  to  8  feet.  The  stage  of  the  stream  is  observed  twice 
daily  by  the  gauge  reader,  Frank  A.  Sutter.  The  bench  mark 
is  on  the  upstream  corner  of  the  coping  of  the  right-hand  bridge 
abutment. 

Elevation  bench  mark 100. 00 

Elevation  gauge  zero 91 .77 

Current  Meter  Diecharge  Mearttrementa  nf  Chittenango  Creek  at  Chiitenango,  N.  Y. 


DATE. 


1901. 

August  28 

August  28 

July  15 

May  22 

June  6 

May  31 


Gauge 

Discharge, 
seooDO- 

1 

height, 

;  Hydrographer. 

feet. 

feet. 

' 

1.78 

45 

1 

I  R.  E.  Horton. . 

1.78 

48 

'  R.  E.  Horton. 

1.80 

58 

►  E.  C.  Murphy. 

2.03 

102 

R.  E.  Horton. 

2.3 

138 

J.  D.  Luther. 

2.59 

253 

J.  D.  Luther. 

The  location  of  the  Chittenango  station  is  shown  on  the 
Chittenango  quadrangle  of  the  Topographic  atlas  of  the  Geo- 
logical Survey.  The  gauging  station  is  one-half  mile  above  the 
State  dam,  diverting  water  for  the  supply  of  the  summit  level 
of  the  Erie  Canal.  The  records  kept  show  the  amount  of  water 
supply  available  for  canal  purposes.  The  gauging  station  at 
Bridgeport^  is  located  below  this  feeder.  The  records  for  the 
two  stations  are  not  comparable  during  the  season  of  canal 
navigation. 

The  flow  of  the  Chittenango  Creek  above  Chittenango  is  regu- 
lated by  storage  in  Cazenovia  Lake  and  Erieville  reservoir.^ 

Erieville  Reservoir. 

Tributary  watershed 5.4  square  miles. 

Storage  capacity  318,424,000     cubic  feet. 

Water  surface ,340     acres. 

Cazenovia  Lake. 

Tributary  watershed 8.7  square  miles. 

^  Storage  capacity   206,997,000     cubic  feet. 

Water  surface 1.7  square  miles. 

a  DeMribed  on  pa«e  53. 

h  Report  on  Vew  York  State  Barge  Canal  Survey,  p.  663 


DiSCHABGB    OF    StBBAMS  :    GHITTflNANGO    GbBBK. 


69 


From  Chittenango  Falls  to  Chittenango  village,  a  distance  of 
five  miles,  the  stream  falls  from  elevation  860  feet  above  tide 
to  elevation  420.  From  the  foot  of  Chittenango  Falls  to  Chit- 
tenango village,  the  stream  flows  through  a  deep,  narrow  valley 
where  several  water  powers  have  at  one  time  been  in  use,  now 
mostly  abandoned. 

The  accompanying  table  shows  the  mean  daily  stage  of  the 
stream. 

A  freshet  December  15,  1901,  raised  the  water  to  elevation 
7.0  feet  on  the  gauge  board. 

This  freshet  went  over  the  tops  of  the  abutments  and  the 
adjacent  highway.  It  also  caused  scour  underneath  the  bridge, 
so  that  the  discharge  measurements  of  1902  are  not  strictly 
comparable  with  those  of  1901  for  similar  stages  of  the  stream. 
The  following  current-meter  measurements  have  been  made 
during  1902: 

Cttrrent-meter  Ditcharge  Metuwemenit,  ChiUwnango  CfBek  ai  Chittenango,  Madiaon  County,  AT.  Y 


DATE. 


December  13 
Aiuttuit  23 . . . 

April  2 

April  2 

July  2 

July  2 

July? 

July? 


1902. 


Discharfce 
second- 
feet. 


1.7  , 

66.7 

1.77  ' 

70.8 

2.33 

205.0 

2.33 

212.0 

2.34 

a  184. 

2.3e 

216.6 

2. SO 

280.6 

2.49 

280.4 

a  At  Polytechnia  Street  Bridge. 

&  Measurement  partly  through  ice;  stream  frozen. 


Drainage  AreoB  Tributary  to  Chittenango  Creek. 


LOCATION. 


Chittenango  gauflrinff  station, 
Bridgeport  gauging  station. . 
Mouth  of  stream 


Hydrographer. 


60.  C.  Covert. 
C.  0.  Covert. 
E.  0.  Murphy. 
E.  C.  Murphy. 
R..  E.  Iiorton. 
R.  E.  HortoD. 
H.  R.  Beebe. 
H.  R.  Beebo. 


Square 
miles. 

a  77 
307 
309 
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DaUy  Gauge  Height  of  ChiUenango  Creek  at  Chittenango,  Mctdison  County,  N.  Y. 


a  Inoluding  Chenango  River  area  made  tributary  to  feed  Erieville  reservoir. 


Daily  Gauge  Height  of  Chittenango  Creek  at  Chittenango  Madison  County,  N.  Y. 


> 

DAY. 

Jan.  1  Feb. 

Mar. 

Apr. 

May  June 

Jaly 

2.25 
2.00 
2.50 
2.30 
2.40 
2.73 
2.80 
2.50 
2.30 
2.68 
2.35 
2.10 
2.00 
2.20 
2.25 
2.20 
2.05 
2.00 
2.00 
2.65 
2.65 
3.25 
2.50 
2.35 
2.15 
2.10 
3.25 
2.80 
2.45 
2.20 
2.20 

Aug.  Sept. 

2.35    1.45 
2.45,   1.65 
2.20    1.60 
2.10i   1.60 

2.00  1.60 

3.001  1.60 
2.40'   1.55 
2.45    1.50 
2.25.   1.65 
2.20,  2.05 
2.20!    1.70 
2.10'    1.60 
2.00    1.50 
1.95    1.50 
1.90    1.70 
1.85    1.70 
1.90    1.70 
1.90    1.70 
1.90;   1.70 
1.85    1.70 
1.80,   1.70 
1.80    1.70 
1.75    1.65 
1.70    1.60 
1.70    1.60 
1.70    1.90 
1.60    1.90 
1.60    1.90 
1.50    1.85 
1.50    1.80 
1.60 

Oct.    Nov 

Oec. 

1902. 

1 

2 

1 

2.00'   1.80 
2.00    1.80 
2.00    4.05 
2.00    2.80 
2.00    2.90 
1.95    2.60 
1.85    2.60 
1.80    2.30 
1.70    2.00 
1.70    1.85 
1.70    1.70 
1.70    1.70 
1.70    1.70 
1.70    1.70 
1.70    1.70 
1.70    1.70 
1.70    1.70 
1.70;    1.70 
1.70!    1.70 
1.70^   1.70 
1.70'    1.70 
1.85    1.80 
1.80    1.70 
1.70    1.70 
1.70    1.70 
1.70    1.70 
2  00    1   7n 

4.95 
4.62 

2.30' 
2  30l 

1.70 
1.70 
1.70 
1.70 

1.85 
1.80 
2.00 
3.65 

1 

1.90    1.90 
2.15|   1.90 
1.90!   1.90 
1.90'  2.00 
1.90|  2.20 
2.10,   2.20 
2.20'   2.20 
2.25,   2.15 
2.20:   2.10 
2.10,   1.85 
2.10,   1.85 
2.05    1.95 
1.95    1.90 
1.85;    1.90 
1.80    2  00 

1,75 
1.75. 

3 

4.10,   2.20 
3.50'   2.30 
3.00    2.30 
2.30    2.30 
2.45    2.30 
2.60    2.20 
2.60    2.90 
2.60    3.05 
2.77    2.60 
4.05    2.60 
4.30    2.60 
3.30    2.50 
3.10    2.50 
3.10    2.33 
4.30    2.20 
3.30    2.20 
2.80    2.20 
2.60    2.20 
2.60    2  10 
2.80    2.00 
2.80    1.90 
2.50    1.90 
2. .50    1.90 
2. .50    1.90 
2.40    1.80 
2.40,    1.80 
2.40    1.70 
2  40     1    7n 

2.0 

4 

1.8 

6 

1.70    2.70 
1.70l  2.40 
1.701   2.20 
1.70    2.60 
1.70    2.60 
1.70    2.60 
1.65    2.75 
1.60    2.90 
1.60    2.50 
1.60    2.35 
1.60    2.85 
1.60    2.75 
1.60    2.45 
1.60    2.20 
1.70    2.13 
1.80    2.10 
1.75    2.20 
1.70    2.10 
1.70    2.00 
1.70    1.90 
1.80    1.90 
2.15    2.20 
1.80'   2.05 
1  85    1  on 

1.8 

6 

7 

8 

9 

10 

11 

12 

13 

1.8 

1.8 

1.8 

1.75 

1.7.S 

1.75 

1.8 

1.8 

14 

1.8 

15 

1.8 

16 

1.85 
2.00 
2.10 
2.33 
1.95 
1.75 
1.75 
1.85 
1.90 
1.90 
1.90 
1.90 
3,10 
2.45 
2.10 
1.95 

2.00 
1.95 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.65 
1.65 
1.70 
1.75 
1.75 
1.75 

2.4 

17 

18 

19 

20 

21 

2.3 

2.2 

2.23 

2.2 

2.2 

22. ..::::::::.: : 

3.15 

23 

2.7 

24 

25 

2.6 
2.3 

26 

2.3 

27 

2.25. 

28 

1.90 
1.80 
1  80 

3.50 

2.2 

29 

30 

2.10 
2.10 
2.00 

1.95 
2.10 

2.2 
2.2 

31 

1.80 



2.40 

I .  .  .  . 

2.2 
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Principal  Water  Powers  on  ChiUenango  Creek. 


No. 

of 

dam. 


1 
1 

2 

a 

4 
4 

6 
A 

R 

0 

10 


LOCATION. 


BridKoport 

Bridgeport 

Chittenango 

Chittenango 

Chittenango 

Chittenango 

Chittenango 

Chirtenaniro  Springs 

Alx>ve  Chittenango  Springs 

Chittenango  FnllB 

Chittenango  Falls 

Ca»eno»*i» 


Availablel 
head. 
Feet.    I 


Description. 


Snyder  Bros.*  grist  mill,  wheels  rated  115  H.  P. 
Snyder  Bros.'  saw  mill,  wheels  rated  about 

20  H.  P. 
State  canal  feeder  dam. 
Walrath*!!  dam  abandoned  iron  works. 
Chittenango  rollnr  mills,  rated  57  H.  P. 
Chittenango   cotton    mill,    abandoned,    owns 

one-half  pover  at  dam. 
Abandoned  distillery. 
Nepbet  *8  sav  mill. 
M<tH  lim<^  and  saw  mill. 
Undeveloped, 
Al.andone>i  repair  shop. 
Bentl<*7  sdam.  gri^t  mil>. 


GAUGINGS  OF  SKANEATELES  LAKE  OUTLET. 

Skarieateles  Lake  is  fifth  in  size  of  the  Finger  Lakes  tributary 
to  Seneca  Riyer.  Its  run-oflf  is  of  special  interest  as  illustrating 
the  effect  of  lake  storage  on  the  regimen  of  flow  of  that  stream. 
The  lake  lies  in  a  deep,  narrow  valley  conducive  to  rapid  run-off, 
so  that  the  water  level  of  the  lake  fluctuates  frequently.  Owing 
to  extensive  lake  storage,  the  variations  in  the  outflow  are  very 
moderate.  The  lake  and  its  watershed  are  shown  on  the 
Skaneateles  Quadrangle  of  the  Topographic  Survey  of  the  State. 
The  watershed  areas  are  as  follows: 

Land  surface  above  Statfe  dam  at  Skane- 
ateles    60.25  square  miles. 

Water  surface  of  lake  at  Skaneateles 12.75  square  miles. 

Total  drainage  area  above  foot  of  lake 73       square  miles. 

Total  area  above  Willow  Glen  weir 74.25  square  miles. 

Total  area  above  Erie  Canal  at  Jordan 93       square  miles. 

The  elevation  of  Skaneateles  Lake  is  867  feet  above  mean 
tide,  and  that  of  the  outlet  at  Erie  Canal  crossing,  near  Jordan, 
about  400  feet.  The  intervening  fall  of  467  feet  is  largely  taken 
up  by  water  powers  situated  at  seventeen  dams  on  the  outlet  in 
the  intervening  length  of  12  miles.  The  power  is  chiefly  used 
for  paper,  woolen,  flour,  and  furniture  manufacturing. 

The  dam  at  the  foot  of  the  lake  was  originally  constructed 
by  the  State  of  New  York  in  1844.  In  1893  the  masonry  dam 
at  the  foot  of  the  lake  was  rebuilt  by  the  Syracuse  Water  Board, 
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and  since  July  1,  1894,  the  lake  has  been  used  as  the  storage 
reservoir  for  the  municipal  supply  of  the  city  of  Syracuse,  the 
water  being  taken  a  distance  of  19}  miles  through  a  30-inch 
cast-iron  conduit. 

A  record  of  the  elevation  of  water  in  Bkaneateles  Lake  reser- 
voir has  been  kept,  each  week  since  January  1,  1878,  by  gate- 
keepers of  New  York  State  canals.  The  results  of  this  record 
may  be  found  in  the  annual  report  of  the  Superintendent  of 
Public  Works  on  canals,  for  1899,  pages  156-159. 

In  connection  with  condemnation  proceedings  for  the  acquisi- 
tion of  water  rights  on  Skaneateles  outlet  by  the  city  of  Syra- 
cuse, a  number  of  gaugings  of  the  outflow  from  the  lake  were 
made;  some  of  the  results  of  which  have  been  reduced  to  second- 
feet  and  are  given  below.^ 


a  Abstracted  from  proceeding  and  evidence  before  Commissioners  of 
Appraisal.  Supreme  Court,  Appellate  Division.  Fourth  Department,  City  of 
Syracuse,  vs.  Richard  M.  Stacey  et  al.,  Vols.  I-X,  inclusive. 
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.    Feb.  |uar. 


Apr.  I  Uay  '  June    July    Aug.    Sept.  Oct.     Nov 


36 126.8    1 


?  ', 

f 

0    07 

.  107 

7,0  139.2 
3.4  I3S.Z 

6  eiso.6 

7.3  167.4 
5.0  182. e 
8.3  195.3 

7,« 

9.6  189.1 


.1    91.9  .. 

.2   we  .. 

,8    91.3  . 


9  124.1  .. 
4  160.4  , 

-.148.3  .. 
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The  records  included  are  as  follows: 

At  State  dam,  at  foot  of  lake,  October  26,  1890,  to  July  31, 
1891. 

At  Stott's  farm  weir,  August  16,  1892,  to  September  19,  1893. 

At  Stott's  farm  weir,  June  6,  1894,  to  December  2,  1894. 

At  Jordan,  September  26,  1890,  to  October  28,  1891. 

At  Jordan,  August  16,  1892,  to  November  30,  1892. 

At  Old  Willow  Glen  weir,  March  10,  to  July  13,  1895. 

At  New  Willow  Glen  weir,  July  14,  1895,  to  date. 

The  first  table  shows  the  estimated  discharge  through  the 
dam  at  the  foot  of  the  lake  for  the  period  from  September  26, 
1890,  to  February  27,  1892,  inclusive.  At  the  time  these 
measurements  were  made  the  dam  had  a  spillway  48  feet  in 
length,  with  a  flat  and  nearly  horizontal  crest  4.5  feet  in  width. 
The  crest  was  obstructed  by  supports  for  a  foot  bridge  by  which 
the  overflow  was  divided  into  a  number  of  shorter  sections. 
There  were  also  six  rectangular  gateways  through  the  dam, 
having  their  sills  at  a  uniform  elevation  of  9.33  feet  below  the 
crest  line.  Four  gateways  were  4  feet  wide  and  two  were  3.6 
feet  in  width.  Sliding  wooden  sluice  gates  were  used,  which 
were  capable  of  being  raised  4  or  5  feet.  No  allowance  for  leak- 
age has  been  made,  and  the  results  are  considered  as  somewhat 
roughly  approximate. 

The  second  series  of  tables  shows  the  results  of  measurements 
of  discharge  of  Skaneateles  Lake  at  the  Stott's  Farm  weir,  situ- 
ated 6,000  feet  north  of  the  foot  of  the  lake  and  recovering  drain- 
age from  1.25  square  miles  tributary  to  the  outlet,  in  addition 
to  the  drainage  area  of  the  lake  itself.  The  weir  had  a  clear 
crest  30  feet  in  length  and  J  inch  in  breadth.  The  flow  has  been 
computed  by  means  of  the  Francis  formula  for  a  sharp  crested 
weir.  The  crest  was  somewhat  irregular,  and  the  resulting  cal- 
culated discharge  is  considered  as  roughly  approximate  only. 
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Mean  DaUy  Flaw  in  Second^feei,  Skaneatdea  Outlet  at  Stotfa  Weir,  Willow  CfUn,  N.  K. 

Nij  ^  [Drainace  area,  74  square  miles.] 


DAY. 

1 
Jan.    Feb. 

Mar. 

Apr. 

May 

June 

July 

1 
Aug. ;  Sept. 

Oct. 

Nov. 

Deo. 

1892. 

.•-..  .....I 

1 

98.6 
100.9 

97.9 

162!  5 
109.3 

86.2 
78  4 
78.4 
91.1 
88.4 

•  •  •  •   • 

85.6 
86.2 
84.8 

85  6 
86.2 
82.6 

>   •   «   •  • 

78.4 
77.0 
81.2 
79.8 
80.4 
92.7 

•  ■   »  •  f 

88.4 
86.6 
88.4 
92.7 
89.7 
85.6 

•  ■   t  •   • 

89.1 

86  9 
85.6 

88.4 

2:::;:::::;::::  :::::i:::::i 

'  ■  ■  ■  ■  1  '  ' 

87.6 

3 

1 

1 

95.6 

82.6 

4 

1 

6 

. . . 

1 

. 

99.4 

107.7 

77.0 

A 

1 

■     •••■> 

1 

1 

94.1 

94.8 

103.2 

102.5 

103  2 

102.6 

98.3 

•  •   •  •   • 

97.9 
94.8 

i6i!7 

100.9 
101.7 

•  ■   •   •   • 

99.4 
96.4 
106.9 
95.6 
94.8 
94.1 

'9i!i 

90.5 
89.1 
96.4 
88.4 
88.4 
94.8 

74.2 

7 

1 

73.6 

8 

1 

95.6 

9 

88.4 

10 1 

( 

100.9 

85.6 

11 

L 

12 

97.9 

97.9 

96.4 

110.1 

111.6 

110.8 

•   •   •   •  • 

107.7 
103.2 
104.0 
100.1 
104.0 
106.9 

■    »  •   ■  ■ 

105.4 

105.4 

97.9 

98.6 

101.7 

82.6 

13 

81.8 

14 

84.0 

16 

85.6 

16 

104.0 
103.2 
104.0 
119.5 
103.2 

84.8 

17 

82.6 

18 

;....: 

19 

81.9 

20 

81.2 

21 

1 

81.3 

22 

121.1 
120.3 
121.1 
146.6 
99.4 
98.6 

80.4 

23 

81.3 

24 

1 

81.3 

26 

26.. 

27 

•    •     •    •     • 

81.3 

28 



80.4 

29 

96.4 

100  1 

98.6 

78.4 

30 

77.8 

31 

77.0 

... 

Mean 

1 
1.    

109. 7|  101. 9 

97.7 

85.2 

• 

82.1 

*=" 

67.6 
67.6 
69.6 
68.4 



1893. 
1 

77.0 
77.8 
77.0 
76.4 

88.4 

•  •  •  •   ■ 

89.1 
88.4 
87.6 
88.4 
89.7 
89.7 

•  •   •  •   ■ 

89.7 

100.1 

98.6 

97.0 

187.5 

241.8 
224.7 
221.6 

156.5 

2 

*79!8 
82.6 
80.4 
78.4 
76.4 
75.6 

% 

3 

153.6 
153.6 
151.7 

4 

5 

254.2  220.1 

6 

71.6 
78.4 
76.4 
74.2 
72.2 
70.9 

75.6 
74.2 
73.0 
81.8 
79.8 
77.0 
1 

254.2il95.3!l50.0 

1 

7 

J  7  V .  a 

254.2il28.3 
234.1,123.4 
2.^4.1  121. R 

148.3 
164.3 

1 . . 

8 

9.. 

7i;6 
68.9 
69  6 
68.9 

10 

164.3 
164.3 
1A4.3 

11 

89.1  234.1! 

85.6  230.9  118  7 

119.6 
112.5 
112.5 
117.2 
129.1 
113.6 

12 

13 

68.9 

77.6 

75.0 
75.6 

83.4 
88.4 

227.8153.6  164.3 

14 

67.6    78.4 

l.'>1.7  lfl4.3 

15 

76.4 

74.2'   91.i;224.7  150.0  lfi2.7! 

16 

63.7 
61.2 
63.7 

74.2 
75.0 
75.6 

1  75.0 221.6  148.3 

77.0,  94.1  230.9  145.1 
78.4!l00.1  234.1 

1 
, . , , .  1 

17 

18 

,165.8 
164.3 

•      ■      •     •      k 

120.6 

19 

61.2 
58.6 

t 

1 

101.7  246.6  141.7  161.2 
100.1  244.9  141.7'l61.2 

115.0 

20 

75.6 

81.2 
1  81.8 

21 

56. 1; 

'  73.0 

77.0 

66.3    77.8 
64.3    77.0 

101.7 

1 141.7  156.5 

i 

22 

,  85.6  100. 1 

237.21145.1  155.0 

23 

'246.5  148.3 

24 

88.4  103.1'252.6:i46.6 

.151.7 

25 

88.4    08.6  249.5 148.3 

1 , 

26 

63.7 

,  97.0  246.5  143.4  151.7 
,   9.5.61244.9  145.1  151.7 

i ! 

27 

58.6 
57.4 

78.4 
77.0 

86.9 

28 

85.6 

84  0 

84.8 

:  86  0 

1   94.1 143.5il35.9 

1 

29 

92.7  243.4,145.1    56.1 

1 

3*) 

68.9^ 

,  68.4 

241.8145.1 

1 

31 

1241.8 

•  •  •   ■   • 

!                 1 

• .  • . 

n  Mean 

i  68.0!  74.7 

80.2 

93.1 

222.7 

158.1 

157.3 

117.5 

1 r-. 

1-,-:— 

=^^^= 

•  •   •  «   • 

-. 
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Mean  DaUy  Flow  in  Seeond-feet^kaneaieleB  OiUUtJStott's  Weir,WiUowGlen,N,Y,^{Conciudwi ) 


DAY. 

1 
Jan.    Feb. 

Mar. 

1 

Apr. 

May 

June 

July   Aug.  i  Sept. 

Oct. 

Nov. 

Deo. 

1804. 
1 

1 
1 

'  64.0 

S7K 

78.0 
78.0 
78.0 
Ri  n 

81  0    72.2 

2 1 

16.4 

:    AA   4:    AA  A 

78  0    78  0 

3 :.::::i::::: ::::: ::::: 

19.    j  69.6'  66.8 
17. 2i  69.0'  66.6 

84.0.    ... 

4 

, ' 

1.":::: ::::: 

84. Qi.    .    . 

6 

,           1 
1.      _.i.,. 

1 

16.4    64.01  66  8j  81.0 
16.4    66.0;  81.0    81.0 
17.2,  66.01102.0!  7ft  « 

84  0 

6 

..... 

7.6 
6.7 
4.6 
4.0 

84.0 

7 

84.0 
84.0 
81.0 
81.0 

8 

1  64.0102.0 

39.71  f>o  n'lo.'i  n 

78.0 
81.0 
87.0 
87.0 

9 

10 

1 

42.0 
35  2 

64.0 

5A  n 

81.0 

78.0 
78  0 

11 ..::::: 

3  6 
4.0 
4.6 
3.6 
8.6 
3.6 

78.0:...    . 

12 :::::::'::::: 

•••■■'■ 

31  O:  64.0 
29  0    64.0 
31.0   RR  n 

78.0  . 

13 : 

1 

1 

81.01  87.0 
M  0,  fu  n 

78.0' 

14 

78.0.    .    . 

16 

........... 

1 

■  •  •  •  • 

27.0 
26.0 
25.0 
23  0 
23.0 
27.0 

«   ■   •  •   • 

27.0 
31.0 
37.6 
72  2 
69.7 
69.0 

•   •   •  ■   • 

66.6 
64.0 

66.0 
64.0 
64.0 
66.0 
64.2 
61.6 
69  0 
66.0 
64.0 
61.6 
64.2 
61.6 
64.2 
61  6 
61.6 
69.0 
66.4 

81.0 
81.0 
81.0 
84.0 
80.8 
80.8 
86.8 
84.0 
81.0 
78.0 
78.0 
78.0 
78.0 
76.1 
72.2 
72.2 

87.0 
87.0 
87  0 
81.0 
81.0 
81.0 
81.0 
78.0 
81.0 
84.0 
84.0 
81.0 
76.2 
76.2 
76.2 
76.2 
78.0 

78. Oi 

16 

1 

.....|..... 

78.01 

17 



81.01 

18 

2.6 
10.0 

2. 
23.0 
11.0 

2.6 

81.0 

19 

•      ■      V      ■      • 

78.0 

20 

78.0 

21 

78.0 

22 

-  _  -  .  ,  1  ,  ,  ,  _   _ 

1 . 

•  •  •  ■  • 

78.0 
78.0 
78.0 
78.0 
78,0 
78.0 
76.2 
76.2 
76.2 

23 

24 

1 

26 

6.8 
21.0 
17  2 
27  (» 
29  0 
26.0 

26 

1           1 

27 

28 



29 

. . 

30 

■****l'"''' 

31 

Mean 

10.1 

33.2 

66.0    70.3 

81.2 

79.4 

76.1 

1 

i 


In  order  to  determine  the  run-oflf  to  the  watershed  contributed 
by  the  drainage  area  of  the  outlet  itself,  from  the  foot  of  the 
lake  to  Jordan,  the  following  series  of  gaugings  were  made, 
covering  the  period  from  September  26,  1890,  to  November  30, 
1892.  The  drainage  area  of  93  square  miles  at  Jordan  includes 
73  square  miles,  the  run-oflP  from  which  is  subject  to  lake 
storage,  and  20  square  miles  which  drains  directly  into  the 
outlet.  The  discharge  measurements  at  Jordan  from  which  the 
daily  record  was  computed,  were  made  by  means  of  tube  floats, 
by  timing  the  interval  required  for  their  passage  through  a  sec- 
tion of  the  stream  channel  100  feet  in  length. 
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Mean  DaUy  Flaw  in  Second^ feet^  SkanealdeM  OvUet,  JordcMt  Onondaga  Co.,  N.  Y. 

[Drainage  area,  93  square  miles.! 


1 

DAY              Jan. 

Feb.  I  Mar, 

Apr. 

1 

May  j  June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1890. 
1 1 

1 
t 

1      i 

, 

154.2 

146.3  162.7 

2 

' 

* 

159.6 
144.6 
147.4 
143.7 

116.1  175.2 

3 

1 

.....  ..... 

1.59.6  167.4 

4 

^ 

152.7  152.6 

5.    ... 

1 

1 .... . 

. . 

146  8  167.4 

6 :.:::::.:::.:....::: 

•  ■"1 

.....''.---- 

!.!•!.  1 !.!!!  i 

158.1 
159.6 
155.0 
164.3 
150.9 
155.0 

142.9  168.9 

7 ! 

8 ! 

9 

1 

133.6 
147.8 
151.4 
1.58.1 

•   ■  •  •  • 

128.4 
178.3 

10 .- 

1.58.1 

11 

........... 

|..... 

1 

143.5  148.9 

12 

1 

...a....... 

146.6  161.2!l49.2 

13 ' 

i ' 

1 1 : 

1 , 

151  6  158.11161.2 

14 

1 

■ 

.....  .....j..... 

1 

156.6'l61.2  169.6 

16. . .      

1 

137.6  171.0  176.7 

16 

1 
.....1..-.. 

1 

137.9 
149.7 
141.1 
168.9 

166.6  181.4 

17 ! 

1 

162.2! 

18 ' 1 

161.2 

19 

161.2  141.7 

20 1 

I ! 

164.3  179  8i 

21 : 



165.8  168. 9i 

22 

.    •    •    .    . 


163.6  158. 1(179.8 

23 

! 

151.7  133.1il65.a 

24 

.....    ----- 

' 

209.3  

147.8 

25 1 

179.8 
123.2 
147.1 
1 J53 . 7 

176,2 
173.6 
162.7 
166.5 

26 

■  *  •  • "  1 



170.6 
162.8 

27 

164.6 

29 -  - 

150.0  158.1 
146.2  136.2 

1.58.11 

30 1 

i 

161.2' 

31 ; 

1 

1 

^*  •••• •• 

Mean 

i            '            1 

156. 6^153. 91 155. 2!  161. 6 



* '  * 

— 

1 

' 

1891. 
1 ' 

189.1 
164.5 

.....  1 ....  . 

2 

1 

i39!2 

•    ■  ■ 1 

^                      1 

3 

91.9 
106.6 

153.7 



4 

1 

123  7'1.^0  .«» 

5 

108.9  144.3  i4i.3!i48-2 i 

A ' 

...     1 

114.7,150.4 

1 
•    •■••      ••■■•      ••■■•'■■•■■ 

7 

.    . . . 

1 

108.5  182.9 
111.1  182.9 

139.2  1.54.8 ' 

8 1 

,15fl-.'5 

1 

9 1 

1 

120.4 il43.1  163.7 

74.8 ...150.5 

•    ••••,••••■ 

10 1 

I 

1 

11                    .      .  .                     ;. 

129.1 

118.8  168.9  151.3  139-6 

12             ..       ; 

127.8 
121.2 

172.1  162.7 

lt«..^  172  0  MyO  d 

145.8 
146.0 

il:::::::::::.. :::.: ::::: ::::: 

■ 

1 

14 

..... 

119.6  117.0  164.3  153.1' 

1 

1 

1                    1 

126.0  130.8  1.58.  li  153.3, 

125  2  122  3  1.S2.7  149.6!l.'lfl.9 1 

16 

17 " 1. 

-  _  -  .  - 

.......... 

119.6 
119.5 
l.-iO  2 

120.7 

1.50  6  151 -4' 143-4 

.       1 

18 : L.:.: .:::: 



110.1  165.8 
123.7  156.5 

149.8 
141.5 

19 

1 

1 

-  _  _  _ . 

154   1 



20 

! i i.^0  8 

126. .(>  1.58.1  l40-lil.56-fi 

•    ••••      •■■■• 

21 

1 

130.0.121.9  138.8  148.0  164  3 

•    «•••      ••••■ 

1 

22 

143.9!ll2.2!l44.6 
133.51  97.  Ol  1.59.6 
132.2  102.6  146.2 

139.8  156.0 
146.2|152.2 
14I.l'l4Q.R 

i 

23 

. 

24 , 

'.'.'.''.  ]\]\\\\'.\.\ 

130.9    98.4 
128.8  .... 

1.32.1  141.6  1.3.'5  fi 

2Q::'.::'.::'.:::'.:y.'.''.y.'.'.: 

•••*•  •••••  ..... 

12«  9il,«;i  .4 

27 

:::'i:"' :' " 

134.5,100.6  12.^  2 1 

139.3 
140.3 

28 

!  *!:::::i:::::,::::: 

116.8113.2 
119.5 

i 

123.4 

30 1 , 1 

137.3 

1 

187.6118.1 

1 

' 

Mean 

1 

127.8 

115.3  i.sa  1 

146.6  148  7 



— — _ 

— .  . 

' 



1, 
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>t  w  1"  **« 

•r*t  \^*m% 

\^V.  ,  *T 

V\>uuvi 

uuea/ 

DAY. 

Jan. 

1        1        1        j               ■ 

Feb.  1  Mar.  |  Apr.    May  '  June    July 

1                                 

' 1 ' 1   ..._ 

Aug. 

1 

Sept. 

Oct.  !  Nov. 

Dec. 

1802. 
1 

108.6117  a 

2 

1 i          i.   ■     ;■■■    'i 

98.0 
106  7 

3 !           1 • ; 1 

110.6 
128.8 
160.8 
132  6 

•    •    •    •    ■ 

117.3 
118.3 
115.8 

4 ' 

6 :'"  .";*, : 1 

.  .  . .  • 
110.4 

6 "    '  .        ■ ; 

1 , 

7 

1 

..         !             '             1 

1 I 

124.3 
121.6 

usio 

8 

• 

f 

1 

9 

' 

1 

123  7 

10 

1 

103.4 

i  ioA'infi'A 

11 



; 1 ' 

1  1 V  •  o 

111.0 

aver.  V 

.... 

100.7 

12 ' 

_____ 

•••   "! ; : 

111  1 

13 ■ 

1 
1  _           1 

105  8  11A  A 

14 

:  ■■  .; : , ' 

117.0 
116.1 

112.2 
101.7 

16 ;: 

t 

1                            1 

1                     1 

16 

****'i'**** 

i22!5ii6!6 

110   fill99    1 

17 ■ 



iio'o 

ino  A 

18 •; 

1 

118  3 

|l  IK    ft  1  Ia's 

19 

1 

1 



113  3 

124.6  110.0 
122.6  113.6 
117  6' 

t    *-w  •  «7-   ..... 

13A  li 

20 

1 

123.1 

21 ■•• 



126  0 
110  0 
100.4 
113.7 
114  6 
107.8 

22 



144.6 
134.2 
146   1 

23 



1 

117  9 



1 

ll/.AI..... 

126  6' 

25 

•  •  •  •  • 

1 

170  6 

} 

26 

1 

143  8  140  9 

27 

1          < 

122  3  19<*  ^ 

28 

1 

195    A' 

110  0 

29 

I 

1 

117  8110  6 

113  9 
108.0 

30 

1 

112   1  113  K 

31 :: 

113  3 

* '  *  * "  1 

i ' 

Mean 

1 

128.6 

116.6  121.9 

114.0 

1 

BeginniDg  March  6, 1895,  a  daily  record  of  the  depth  of  water, 
flowing  over  a  standard  sharp  crested  gauging  weir,  has  been 
kept  by  the  water  department  of  Syracuse.  The  weir  is  located 
at  Willow  Glen,  one  and  one-half  miles  below  the  foot  of  the 
lake.  It  has  complete  contractions  at  the  ends;  the  length  of 
crest  being  as  follows: 

March  6,  to  July  13,  1895,  inclusive 29.5  feet. 

July  14,  1895,  to  date 27.0  feet. 

The  discharge  over  this  weir  has  been  calculated  by  means 
of  the  Francis  formula,  with  proper  allowances  for  end  contrac- 
tions and  velocity  of  approach.  Four  current  meter  measure- 
ments of  the  discharge  of  Skaneateles  outlet  were  made  during 
1901. 


DisGHABOB  OF  Btrbams:  Skanbatblbs  Lakb  Outlbt.      69 


MMmrtment9  of  Shanealdn  (hOlH  at  WHUm  OUn,  N,  Y. 


DATE. 


July  20.  1901b.... 
August  29.  loot  c. 
August  29.  1901  c. 
August  29,  1901  c 


Depth 

on  weir, 

inches. 


Calculated 

flow  over 

weir, 

seoond-reet. 


13.76 
11.97  , 
12.02  - 
12.02 


113.0 
90.8 
91.2 
91.2 


DnCHARflKD  BT  CUBBSNT 

Mbtbr. 


Second- 
feet. 


117.8 
92 
88 
92 


Per  cent,  of 
weir  discharge. 


104.2 

101.3 

90.6 

101.3 


6  R.  E.  Horton,  Hydrographer. 
c  E.  C.  Murphy,  Hydrographer. 

The  crest  is  level  and  the  depth  of  overflow  is  measured  from 
a  stake  5.2  feet  upstream  from  the  weir.  The  channel  above  is 
straight  and  has  an  average  depth  of  about  1.5  feet  below  the 
weir  crest.  The  velocity  of  approach  varies  from  zero  to  two 
feet  per  second.  As  stated  above,  water  has  been  diverted  from 
Skaneateles  Lake,  beginning  July  1,  1894. 

The  following  tables  represent  the  mean  daily  flow  in  the  out- 
let, not  including  diversion.  The  table  represents  the  actual 
volume  of  water  flowing  down  the  outlet  channel.  To  obtain 
the  total  run-oflf  from  the  watershed,  the  amount  of  diversion 
for  municipal  supply  should  be  added.  This  has  been  done  in 
the  following  summary,  showing  the  actual  run-off  in  inches 
on  the  watershed  deduced  from  all  the  available  records.  The 
flow  in  the  conduit  leading  from  Skaneateles  dam  to  Syracuse 
is  determined  by  measuring  the  effective  head  and  area  of  dis- 
charge in  the  gatehouse  at  Skaneateles  village.  The  gates  are 
four  in  number.  They  are  2.5  feet  wide  and  4.5  feet  high.  The 
flow  is  regulated  by  gate  No.  3,  and  the  discharge  is  calculated 
for  each  day  from  the  formula  for  orifices.  The  coefficient  used 
is  stated  to  be  0.G2. 

The  recorded  depths  on  Willow  Glen  weir,  together  with  the 
estimated  monthly  water  consumption  by  the  city  of  Syracuse, 
have  been  furnished  by  the  Superintendent,  Syracuse  Water 
Department.  The  depth  on  weir  is  observed  once  each  day  by 
Edward  Conron. 
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Mean  Monthly  Run-off  of  SkanealelM  OuUet  at  SUM '«  Wtir,  Willow  OUn,  N.  T. 

[Drainage  area  74  square  miles.] 


Sboond-feet. 


MONTH. 


1892. 


Janunry. . 
February. 
March. . . 
April. . .  . 
May. 


June 

July 

August.  . . 
September 
October  . . 
November 
December 


•   •   ■   ■ 


109.7 

101.9 

,  97.7 

85.2 

82.1 


1893. 


68.0 

74.7 

80.2 

93.1 

222.7 

158.1 

157.3 

117.6 


Secoxd  Feet, 
PER  Squajib  Mile. 


Incheb  on 
Drainage  Area. 


1894.  ,  1892. 


10.1  i 

33.2     

66.0  1.46 

79.3  1.38 
81.2  1.32 

79.4  1.15 

75.1  1.11 


1893. 


.92 
1.01 
1.08 
1.26 
3.01 
2.13 
2.12 

i!59 


1894.     1892. 


.14 



.45 

.76 

1.68 

1.07 

1.55 

1.09 

1.52 

1.07 

1.29 

1.01 

1.28 

1893.     1894. 


1.06 

1.06 

1.24 

1.41 

3.46 

2.39 

.16 

2.44 

.52 

.87 

1.78 

1.19 

«••••• 

1.25 

1.19 

1.16 

Moan  Daily  Flow  in  Second  Feet,  Skanealelee  Outlet  at  Willow  Glen  Weir. 

[Drainage  area  74  square  miles.] 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

1.. 

1896. 

1 

103.4 

2 

1 

103.4 

a 

t     ' 

103.4 

4 

1 

103.4 

6 

103.4 

6 

103.4 

7 

106.5 

8 

1 

103.4 

9 

i 

109.8 
1.^6.0 

10 

' 

2.8 

11 

43.7149.8 
66.0:i86.0 
91.4  186.0 

12 

13 

May 


June  I  July  '  Aug.    Sept. 


14. 
15. 


1 91.4  186.01 

; !  86.4  171.0, 

16 91.4  171.01 

17 91.4  167.4 

18 ,  88.4  167.41 

19 '  91.4  164.0 

20 i 100.2  164.0 


21 

22. 

23. 

24. 

25. 


100, 
97. 
97 
97 

100. 


2  164.0 
6  167.4 
6  167.4 
6  164.0 
164 


26 100.2  164 


27. 
28. 
29. 
30. 
31. 


94, 
94 
97 
94 
100 


136 
122 
119 


116.0 


112.8' 

109.7 

109.7 

156.6 

160.2 

156.6 

150.0 

150.0 

109.8 

109.8 

109.8 

112.8 

112.8 

122.4 

129 

122 

122 

122 

97.6 

91.4 

85 

85 

85 

85 

85 

85 
103 

85 

91 

85 


,0 
,4 


.4' 
4 

:t' 

.4 
,4 

.4 
.4 
.4 
.4! 
85.4 


85.4' 
85.4 
85.4! 
85.41 
85.4 
91. 4i 
85.4 


85 

85 

85 

85 

85 

85.4 

85.4 

85.4 

85.4 

85.4 

85.4 

85.4 

82.6 

82.6 


85.4 
85.4 
82.6 
79.8 
79.8 
79.8 
79.8 
79.8 
77.0 


77.0 
82.6 
82.6 
82.6 
85.4 
85.4 
85.4 
85.4 
85.4 
85.4 
85.4 
85.4 
88.4 
81.4 
88.3 
88.3 
88 
88 
91 
94 
94 
94 
94.2 
94.2 
94.2 
94.2 
94.2 
100.3 
100.3 
103.4 
UK).  3 


100, 
100, 


3 
3 
,2 
2 
2 
2 


100.3  100: 

97.2  100. 

97.2  100. 

97.2  100. 
100.3100. 
3|  97. 
3|  97. 
100.3100. 
100. 3|  97. 
100.3!  97. 

98.8  97. 
100.31  97. 
100.3 

97.2 

97.2 

97.2 

97.2 

97.2 

95.7 


Oct.  '  Nov. 


95.7 
95.7 
97.2 
97.2 
97.2 
97.2 
95.7 


95 
95 
97 
97 


97. 
.95. 
95. 
95. 
95. 
95. 
95. 
100. 
95. 
95. 
95. 
95. 
95. 
95. 
95. 
95 
97 
97 


3 
3 
3 
3 
3j 

': 

3' 
2, 

2i 
2 
2i 

2  100.3 


95.7 
97.2 
95.7 
95.7 
95.7 
95.7 
95.7 
95.7 
97.2 
95.7 
95.7 
97.2 


Mean ' 87.2  145.7  110.7    Hi.O    S9.7 


97.2 


97.8 


97.2 
97. 2i 
95.7; 
97.2; 
100.3 
7100.3 
3 100.3 
7  100.3 
7' 100. 3 
7,100.3 
7,100.3 
71106.6 
7  106.6 
106.6 
106.  G 
106.6 
100.3 
100.3 


100.3 

97.2 

97.2 

97.2 

97.2 

97.2 

97.2 

100.3 

106.6 

100.3 

100.3 

100.3 

94.2 

94.2 

94.2 

94.2 

94.2 

94.2 

94.2 

97.2 

97.2 

97.2 

97.2 

100.3 

100.3 

100.3 

97.2 

94.2 

94.2 

94.2 


Deo. 


94.2 

97.2 

97.2 

97.2 

94.2 

85.5 

80.0 

81.4 

81.4 

SO.O 

80.0 

80.0 

80.0 

80.0 

80. 

80. 

80. 

80. 

81 

80. 

80. 

82.8 

82.8 

82.8 

82.8 

82.8 

85.5 

85.6 

85.5 

82.8 

82.8 


.0 
.0 
.0 
.0 
.4 
.0 
.0 


97.2    99.2    97.3    84.1 


Discharge  of  Streams:  Skanbatelbs  Lake  Outlet.      71 


Mean  DaHy  Flow  in  Secondrfeet,  SkaneateUa  OutUt  at  WiUmo  Glm  Wnr — (Continued). 


DAY. 

1 

Jan. 

Feb. 

Mar. 

1 

1 
'  Apr.    May 

June 

1  July 

Aug. 

Sept 

Oct. 

Nov.i  Deo. 

1 

1896. 
1 

82.6 
i  80.0 
1  80.0 
J  80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
78.7 
78.7 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
82.8 
80.0 
80.0 
80.0 
77.3 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 

80.0 
80.0 
80.0 

,  80.0 
80.0 

,  82.8 

'  82.8 
82.8 
85.5 
82.8 
80.0 
80.0 
80.0 
85.6 
82.8 
80.0 
82.8 
82.8 
82.8 
82.8 
80.0 
80.0 
82.8 
80.0 
80.0 
80.0 
80.0 
86.5 

109.8 

1  91.2 
'  91.2 
82.8 
82.8 
82.8 
82.8 
109.8 
91.2 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
86.6 
86.6 
86.5 
85.5 
86.6 
86.6 
86.5 
82.8 
82.8 
82.8 
82.8 
88.3 
80.0 
77.3 
85.5 
100.3 
100.3 

103.4109.8    78.7 

77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 

t 

77.31  82.fi 

i    RR.R 

77.3'   73.4 

2 

3 

4 

5 

6 

7 

91.2  109.8 
82.8    91.2 
82.8    86.6 
86.5    85.5 
82.8    86.6 
82  8    91.2 

78.7 
78.7 
78.7 
78.7 
78.7 
89.8 

78.7    82.8,  86.5 
78.7;  82.8:  86.6 
78.71  82.81  77.3 
78. 7t  82.8    77.3 
78.7'  82.8    77.3 
78.7    82  8!   77.3 

77.3    73.4 
77.31  73.4 
77. 3I  73.4 
77.3    69.6 
77.3    70.9 
76.0    70.9 

8 

82.8.  91.2 

89. 81   77.31   78.7-  82.8    84.1 

76.0    74.7 

9 .• 

80.0 
80.0 
80.0 
80.0 
82.8 
80.0 
81.4 
81.4 
81.4 
82.8 
81.4 
81.4 
82.8 
82.8 
81.4 
81.4 
81.4 
80.0 
80.0 
78.7 
78.7 
109.8 

91.2 
86.9 
86.9 
86.9 
80.0 
80.0 
80.0 
80.0 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
80.0 
80.0 
80.0 

89.8 
88.3 

77.3    78.7 

82.8 
82.8 

80.0 
77.3 

76. oi  74.7 

10 

77.3 

78.7 

76. Oi  72.2 

11 

88.3    77.3 
88. 3i  76.0 

78.7'  82.8    77.3 
78.7.  82.8;  77  3 
78.7    82.8    80.0 

76.0    69.6 

12 

74.7    69.6 

13 

88.3 
88.3 

76.0 
76.0 

74.7    69.6 

14 

78.7 
78.7 
78.7 
78.7 

82.81  82.8 

76.0 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
76.0 
77.3 

69.6 

15 

88.3'  76.0 

82.8 
81.4 
81.4 

82.8 
81.4 
80.0 

68.4 

16 

88.3 
88.3 
81.4 
81.4 
81.4 
83.8 
82.8 
80.0 
80.0 
80.0 
78.7 
78.7 
78.7 

76.0 
76.0 
76.0 
74.7 
76.0 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
78.6 
78.6 
77.3 

67.1 

17 

67.1 

18 

80. Oi  82. 81  80  0 

67.1 

19 

80.0 
80.0 
80.0 
80.0 
78.7 
78.7 
78.7 
78.7 
78.7 

85.6    78.7 
85.6    78.7 
86.6    78.7 
86.5,  78.7 
81.4    78.7 

65  9 

20 

21 

66.9 
66.9 

22 

66  0 

23 

66.0 

24 

81.4 
86.6 

77.3 
77.3 

80. 0'  66.9 

25 

80.0 
74.7 

66.9 

26 

86.6    77.31 
85.51   77.3 

66.9 

27 

77.3'  66.9 

28:;:::::::::::: 

78.7    86.6    77.3 

80.0    66.9 

29 

80.0    80.0 

78.7 
78.7 
78.7 

86.6    77.3 
86.5    77.3 

74.7 
73.4 

64.6 

30 

80.0 

78.7 

64.6 

81 

78.7 

77.3 

66.9 

1 

' 

Mean 

80.0 

82.6 

89.  l| 

83.4;  84.3 

83.11   76.3!   78.81   83.6    79.4 

76.2 

68.6 

1 
5.80' 

1 

74. 7i   80.0    74.7 

1897. 
1 

65.8! 

65.8 

65.8, 

65.8 

70.9 

67.1 

67.1 

64.6 

64. 6i 

64.0 

64.6 

65.8 

65.8 

65.8 

66.8 

65.8 

65.8 

65.8 

66.8' 

64.6 

66.8 

64.6 

63.4 

64.6 

64.6 

59.7 

59.71 

69.7 

69.7 

69.7 

60.9 

60.9 

69.7 

69.7 

69.7 

69.7 

69.7 

69.7 

69.7 

60.9 

60.9 

60.9 

60.9 

69.7 

60.9 

60.9 

60.9 

60.9 

62.1' 

62.1, 

62.11 

62.1 

62.1 

63.41 

62.1; 

62. li 

62.11 

62. 1< 

60.9 

62.1 

60.9 

62.1 

64.6 

64.6 

67.1, 

67.1 

64.6 

68.4' 

69.6 

67.1 

67.1 

64.6! 

64. 6{ 

64.61 

64.6 

64.6 

64.6 

64.6 

80.0 

74.7 

74.7- 

64.6' 

67.1 

14.3 

8.80 

6.40, 

6.40 

6.40 

6.40 

6.40 

1            1 
2.56    72.21   77.3' 

88.3 

66.9 

2 

5.80    3.001   72.2'   76.6'   85.51   80.0    74.7 

88.3    66.9 

3 

5.80!   3.001   74.7 
5.80    5.20,   74.7 
6.80.  3.00    74.7 
6.40    2.55    73.4 
8.80    41.7    72.21 
6.80    72.2    72.21 
7.60    69. 6j  72.2 
8.80    26.5!   74.7 
6.40    69.6    72.2 
6.40    74.7    72.2 
6.80    94.2    72.2: 

76.0    85.5,   80.0    74.7 
74.7    85.5    80.0    74.7 
74.7    97.2    80. 0:   74.7 

91.2    66.9 

4... 

5 

89  8    66.9 
89.8    72.2 

6 

7 

8 

9 

10 , 

11 1 

12 

13 

74.7  129.2 
74.7  189.2 
74.7.189.2 
74.7  132.6 
74.7    97.2 
74.7  109. 8i 
74.7  135.81 
74.7  135.8 

80.0!  74.7 
80.0    77.3 
78.7    77.3 
77.3    85.5 
77.3    91.2 
77.3    91.2 
76.0    91.2 
76.0    91.2 
76.0    91.2 
76.0    91.2 
76.0    91.2 
76.0    91.2 

89.8    72.2 

89.8    69.6 

89.8    67.1 

89.8,  67.1 

100.3    67.1 

100.3    67.1 

100.3    67.1 

85.5    67.1 

14 

15 ' 

16 

17 

6.80 
6.20 
6.40 
6.80 

97.2    72.2    74.7  135.8' 
97.2    72.2    74.7  136.8' 
97.2,  72.21  76.0  135.8 
97.2.    72.21    76.0136.8 

85.5 
85.5 
85.5 
85.5 

67.1 
69.6 
70.9 
69.6 

18 1 

6.80    69.6'  72.2'  74.7i35.8! 

76.0 

91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
89.8 
89.8 
89.8 
89.8 
88.3 

86.9    68.4 

19 

6.80    69.6    72.2    74.7  135.8    76.0 

72.3    69.6 

20 

6.20    82.61  72.2    76.0  136.8 
6.20    82.61   72.2    76.0  129.2 

76.0 
77.3 

72.3    68.4 

21 

69.6    67.1 

22 ; 

23 

5.20,   80.0    72.2    76.0  129.2    76.0 
6.2O1  82.6    80.0,  80.0  129.2.   76.0 
4.IO1  82.6    80.01  77.3  124.3    77.3 
4.10;  80.0    80.0    77.3  124.3    76.0 
5.20    80.0    74.7    77.3  124.3,   76.0 
3.65:   80.0    74.7,   76.0  144.3'   76.0 
3.65    77.3    74. 7|   77.3  144. 3i   76.0 
3.00    74.7    74.7    74.7  144.3    74.7 
3.00    72.2    77.3    74.7|144.3    74.7 
1    72.2 74.7    80.0 

65.9    67.1 
65.9,  67.1 

24 

65 . 9    67 . 1 

26 

65 . 9    67 . 1 

26 

65.9    67.1 

27 

70.9,   67.1 

28 

72.2    67.1 

29 

69.6    67.1 

30 

65.9    67.1 

81 

67.1 

5.60 

' 

77.1 

81.5 

Mean | 

64.61 

61.0 

53.3 

51.89 

73.8 

75.3  126.4 

85.4 

66.8 

72 
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if  Mn  DaHy  Flow  in  SBCcnd-fesl  SkanMtdea  Outlet  at  WUlow  Olen  TTttr— (Continued). 


1. 

2. 

8. 

4. 

5. 

6* 

7; 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1898. 


IfMn.., 
1899. 


Jan.  I  Feb. 


67.1 
67.1 
65.9 
65.9 
65.9 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
68.4 
68.4 
68.4 
69.6 
69.6 
72.2 
77.3 
78.7 
69.6 
72.2 
69.6 
69.6 
69.6 
69.6 
69.6 
68.4 
64.6 
64.6 


Mar. 


64.6 

64.6 

64.6 

64.6 

64.6 

04.6 

64.6 

64.6 

64.6. 

67.1! 

69.61 

80.0 

74.7 

74.7 

67.1 

64.6 

04.6 

67.1 

67.1 

69.6 

69.6 

68.4 

67.1 

67.1 

67.1 

67.1 

67.1 

67.1 


Apr. 


May  I  June    July 


65.9 
65.8 
65.8 
65.8 
65.8 
65.8 
65.8 
67.11 
67.1' 
67.1. 
67.  ll 
68.4 
74.7 
69.6 
68.4 
68.4 
68.4 
68.4 
72.2 
74  7 
72.2 
69.6 
74.7 
72.2 
72.2 
70.9 
69.6 
72.2 
74.7 
74.7 
70.9: 


80.0! 


68.6    67.4;  69.5!  70.81 


76. 

74. 
80. 
80. 
77. 
74. 
72. 
73. 
73. 
73. 
73. 
74. 
77. 
85. 
88. 
88. 
88. 
74. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
74. 
74. 
72. 
72. 
72. 
72. 


I 
0 
7 
0 
0 
3 
7' 
2 
4 
4 
4 
4' 
7 
3 
5i 

?l 
3' 

3 

7 

2 

2 

2 

2 

2 

2 

2 

7 

7 

2 

2 

2 

,2 


72.2!  72.2! 

69.61  77.3: 

69.6!  77.3' 

67. li  77.3' 

64.6'  77.3 

64. 6(  74.7- 

64.6  69.6 

67.1'  64.6 

64.6  65.8 

64.6  64.6 

64.6:  67.1 

64.6  69.6 

64.6  69.6 

64.6  64.6 

69.6  64.6 

69.6  64.6 

69.6  64.6 

69.6  69.6 

69.6  69.6 

69.6  72.2 
73.4  64.6 
74.7.  64.6 
74.71  69.6 

74.7  72.2 
74.7,  69.6 
74.7  69.6 
69.6  69.6 
69.6  69.6 

G9.6 

72.2 

74.7 


2 

5 
7 

.21 
.2 
,2 
,2 


72 
85 
74 
72 
72 
72 
72 
72.2 
72.2 
72.2 
70.9 
70.9 
70.9 
70.9 
72.2 
122.7 
94.2 
80.0 
70.9 
72.2 


89.8, 
80. Oi 


73.4 
73.4 
73.4, 
78.4 
73.4 
73.4 
72.2, 
72.2 
70.9 
70.9. 
70.9; 
74.7 
72.2 
70.9 
70.9 
70.9 
70.9 
70.9 
70.9 
70.9 
69.6 
69.6 
69.6 
69.6 
69.6 
69.6 
69.6 
69.6 
69.6 
72.2 


72.21 

72.2 

72.2' 

72.2. 

72.2 

74.7: 

77.3 

77.31 

80.0 

74.7; 


72.2 

77.3 

72.2 

67.1! 

67.1' 

67.1 

67. 1| 

67. ll 

67. ll 

67.1' 

67.1' 

74.7 

69.6 

67.1! 


,11 

2 

2 

7 

.7 


67 

72 

72 

74 

74 

80.0 

82.8 

72.2 

70.9 

70.9 

72.2 

72.2 

77.3 

80.0 

74.7 

78.7 

77.3 


Aug 


72.2 
72.2 
72.2 
72.2; 
69.6 
69  61 
69.61 
69.6; 
69.6! 
73.41 
73.4 

73.4: 

73.4 


Sept. 


72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72  2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
73.4 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 


Oct. 


Nov. 


68.4 
68.4 


68 
68 
68 
69 
69 
68 
68 


Dee. 


72.2 

69.6 
69.6 
69.6 
74.7 
69.6 
69.6 
409.6 
4:69  6 
91. 2160.6 
82.869.6 
72.2  69.6 
72.2  69.6 


77.3! 

80.0 

77.3 

77.3 

77.3 

77.3 

76.0 

74.7 

74.7 

74.7 

76.7 

76.0 

76.0 

77.3 

88.3 

88.3 

85.5 

88 

85 

85 

85 


85.5; 
77.3! 
77.3 

74.7 
74.7 
74.7 
74.7 
74.7 
74.7' 


74.71 
74.7 
72.2 
72.2 
72.2 
72.2 
72.2 
74.7 
77.3 
72.2 
69.6 
69.6 
69.6 
69.6 
69.6 
74.7 
85.5 
88.3 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
69.6 
69.6 
69.6 


72.2 
69.6 
69.6 


69.0 
69.0 
69.6 


69.672.3 
69.6  74.7 


71.3:  72.7    72.2    71.8;  72.9    72.0  72.2 


69.6 

69.6 

69.6 

69.6 

69.6' 

69.6 

69.6, 

69.6) 

69.6 

69.6' 

69.6 

69.6 

67.1 

67.  ll 

67.1' 

67.1' 

67.11 

65.91 

65.9 

65.9 

65.9 

67.1 

67.1 

67.1 

67.1 

67.1 

67.1; 

67.1' 
64.6 
04.6 
64.6 


64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

63.4; 

63.4 

63.4 

63.4 

63.4 

63.4 

63.4 

63.4 

62.1 

62.1 

64.6 

62.1 

62.1 

64.6 

64.6 


72.2 
80.0 
74.7 
74.7 
74.7 
72.2 
72.2 
72.2 
72.2 
69  6 
69.6 
69.6 


74.7 
76.0 
77.8 
77.8 
77.8 
74.7 
74.7 
73  4 
72.2 
72.2 
72.2 
74.7 
73.4 


64.6 

62.1 

60.9 

59.7 

59.7 

59.7 

69.7 

62.1 

62.1 

62.1, 

60.9 

60.9 

60.9 

60.9 

62.1 

62.1 

62.1 

62.1 

62.1 

62.1 

59.7' 

59.7 

59.7 

59.7 

59.7 

59.7 

59.7 

59.7 

,«>9.7 

59.7 

62.1 


64.6 
62.1 
60.9 
62.1 


.■59.7 
59.7 
59.7 
69.7 


62.1;59.7 
59.7  59.7 


59.7 
59.7 
59  7 
59.7 
59.7 
59.7 
59.7 
59.7 
59.7 
59.7 
69.7 
59.7 


59.7 
59.7 
59.7 
59.7 
59.7 
•6.40 
6.40 
6.40 
6.40 
6.40 
6.40 
6.40 


59.7132.0 
59.71  8  80 
59.71  6.40 


69.7 
59.7 


5 
5 


20 
,20 


59.724.8 


59. 
59. 
59. 
59. 
59. 


69.7 


8.80 
8.80 
7.60 
7.60 
7.60 
7.60 
7.00 


Mean. 


75.5    68.9;  69.7    76.0    72.3    78.9    79.1    67.7    64.1,  60. 9^  60.1(27.0 


*Keaerv()ir  closed. 
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V«aK  DttOt  Flev  in  Stantd-tat.  Skamattia  OuUel  at  IPtUow  Olm  tr«>^(CkuitiDued). 
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Mean  Daily  Flow  in  Seeond-feet,  SkaneatOee  OuOet  at  WiUow  Glen  (f^<'ir.--(ConoIuded). 


DAY. 

Jan. 

Feb. 

Mar. 

t 

Apr. 

May 

June 

1 
July    Aug. 

Sept..  Oct. 

Nov. 

Deo. 

1002. 
1 

72.2 

60.6 

01.2 

74.7 

74.7 

[  74.7 

80  0 

132.6 

156.6 

120.2 

116.2 

01.2 

2 

72.2 
72.2 
72.2 
72.2 
72.2 

60.6 
60.6 
60.6 
60.6 
60.6 

01.2 
01.2 
80.0 
80.0 
80.0 

74.7 
74.7 
74.7 
74.7 
74.7 

74.7 

74.7 
74.7 
74.7 
74.7 

74.7 

77.3 

135.8 
135.8 

116.2 
116.2 

120.2 
116.2 
116.2 
116.2 
116.2 

116.2 
116.2 
116.2 
116.2 
116.2 

01.2 
01.2 
01.2 
01.2 

s::::::::::::.; 

77.3    86.6 

4 

80.0    80.0  135.8  116.2 

5 

77.3 
74.7 

86.6.1.%S  8 

116.2 
116.2 

6 

86.6 

135.8 

01.8 

7 

72.2 

60.6 

74.7 

74.7 

74.7 

77.3 

80.0 

135.8 

116.2 

116.2 

116.2 

01. S 

8 

72.2 

60.6 

74.7 

77.3 

74.7 

80.0 

86.6 

135  8 

116.2  116.2 

116.2 

01.2 

0 

72.2 

60.6 

80.0 

77.3 

74.7 

77.3 

85.6 

130.1 

116.21116.2 

116.2 

01. a 

10 

72.2 

60.6 

74.7 

80.0 

74.7 

74.7 

01.2 

135.8 

116.2  116.2 

116.2 

01.2 

11 

72.2 

60.6 

74.7 

74.7 

74.7 

77.3 

01.2 

136.8 

116.2116.2 

116  2 

01.2 

12 

72.2 

60.6 

77.3 

74.7 

74.7 

74.7 

01.2 

156  6 

116.2  116.2  116.2 

01.2 

18 

72.2 

60.6 

77.3 

74.7 

74.7 

77.3 

04.2 

156.6 

116.2 

116.2 

116.2 

01.2 

14 

72.2 

60.6 

74.7 

74.7 

74.7 

01.2 

04.2 

166.6  116.2 

116.2  116.2 

01.2 

16 

72.2 

60.6 

74.7 

74.7 

74.7 

80.0 

04.2 

166.6'1]6.2 

116.2  116  2 

80.0 

16 

72.2 

60.6 

74.7 

74.7 

74.7 

80.0    04.2  156.61136  8 

116.2  116.2 

80.0 

17 

72.2 

60.6 

74.7 

74.7 

74.7 

74.7    04.2  156.6  135.8116.2 

116.2 

80.0 

18 

72.2 

60.6 

74.7 

74.7 

74.7 

74.7!  04.2  166.6 

160.21116  2 

116.2 

80  0 

10 

72.2 

60.6 

74.7 

74.7 

74.7 

74.7,  07.2I156.6 

160.2.116.2 

116.2 

80.0 

20 

60.6 
60.6 
60.6 
60.6 
60.6 
60.6 

60.6 
60.6 
60.6 
60.6 
60.6 
60.6 

74.7 
74.7 
74.7 
74.7 
74.7 
74.7 

74.7 
74.7 
74.7 
74.7 
74.7 
74.7 

74.7 
74.7 
74.7 
74.7 
74.7 
74.7 

74.7 
74.7 
77.3 
77.3 
77.3 
80.0 

07.2  156.6 
116.2  156.0 
116.2  156.6 

160.2 
120.2 
120.2 
120.2 
120.2 
120.2 

116.2 
116.2 
116.2 
116.2 
116.2 
116.2 

116.2 
116.2 
116.2 
116.2 
116.2 
116.2 

80.0 
80  0 
80.0 
80.0 
80.0 
80.0 

21 

22 

23 

116.2156.6 
U6.2|156.6 
116  2i166.6 

24 

25 

26 

60.6 

60.6 

74.7 

74.7 

74.7 

80.0 

116.2 

156.6 

120.2 

116.2 

116  2 

80.0 

27 

60.6 

80.0 

74.7 

74.7 

80.0 

77.3 

116.2 

156.6 

120.2 

116.2 

01.2 

80.0 

28 

60.6 

85.6 

74.7 

74.7 

77.3 

77.3 

120.2 

166.6 

120.2 

116.2 

01.2 

80.0 

20 

60.6 

74.7 

74.7 

74.7 

77.3 

120.2 

156.6 

120.2 

116.2    01.2 

80.0 

80 

^0.6 

74.7 

74.7 

74.7 

85.6 

120.2 

156.6  120.2 

116.2 

01.2 

80.0 

31 

60.6 

74.7 

74.7 

120.2 

156. 6| ..... 

116.2 

80.0 

Mean 

70.8 

70.5 

77.1 

1 

75.0 

75.0 

77.7 

100.2  140. 2^127. 5 

1 

117.0 

112.2 

85.0 

Mean  Monthly  Run-off  of  Skaneaidea  OutUt^  Jordan^  Onondaga  Co.^  N.  Y. 

[Drunage  area,  03  square  milee.] 

MEAN  IIONTHLT  FLOW  IN  SECOND-rSBT. 


MONTH. 


1800. 


January 

February 

Merch 

Anril 

May 

June 

July 

August i    

September I     166.6 

October I     163  0 

November 166. 2 

December '     161 . 6 


1801. 

1802. 

!!!!.!! 

i27.8 
115.3 
153.1 
146.6 
148.7 

"i28!6 
116.5 
121  2 
114.6 

•  •••■•  ■ 

SRCOND-TBBT  PBB  BQUARB  KltJi. 


MONTH.  '     1800. 

January 

February 

March ]    

Anril !   

May 

June 

July 

August 

September 4 1 .  70 

October ]       1 .66 

November I       1 .  67 

December 1 .  76 


Dfaebtrgt'ol  Skaaeiteln  Lake  Ontlel  at  Willow  Olcn  Weir.  Onondaga  CoDDtf,  IT.  T,  IMS. 


DiKharga  of  Skanraulee  Lake  Outlet  al  Willow  Qten  Weir.  Onondaga  UonDtj,  H.  Y.,  1 


DlirhaTf!e  of  SkuioMeii  L«ke  Outlet  at  Wtllow  Olen  Weir,  Onondag*  CoantTi  H.  T.,  If 


I  Laka  Ootlet  at  Willow  Glen  Weir,  OnondiKS  County,  N.  V.,  IB 


IHmIiubc  at  SkBBflateln  t^t  Ontlet  at  Wtllnw  Ol«n  Weir,  OnondacB  CooDtj,  V  .T.,  ISOO. 


DlKlui|e  of  SkBDMlelei  Uke  Onllet  al  Willow  Qten  Weir,  Onaadiwa  Caanly.  N.  T..  1 


DiMbarge  ol  SkinoiUlM  Lake  Outlet  •!   Willow  Olan  Weir,    OooDdaga  Countr.  N.  S.,  IWX. 


DiscHABGB  OF  Strbams:  Bkanbatbles  Lake  Outlbt.      75 


M§an  Monihly  Bun^ff  of  Skaneatdn  OtUUt,  Jordan^  Onondaoa  Co.,  N.  Y. — (Concluded). 

INCHX8  ON  DRAINAOB  ARBA. 


MONTH. 

1890. 

1891. 

1892. 

January 

"i'.hh 

1.43 
1.89 
1.78 
1.85 

February 

March 

April 

May 

June 

July 

Auflnist 

1.5f» 

September 

1.90 
1.91 
1.87 
2.01 

1.41 

October 

1.51 

November 

1.39- 

December 

IWiUow  CfUn  Weir  below  Skaneatelee,  N.  Y.    Actual  Runroff  of  OtUlei  in  Second-feet. 

(Drainage  area,  74  square  miles.] 


MONTH. 


January. . . 
February. . 

March 

April 

May 

June 

July 

August.. . . 
September. 
October.. .. 
November. 
December.. 


1895.     >     1896. 


87.2 
145.7 
110.7 
84.0 
89.7 
97.8 
97.2 
99.2 
97.3 
84.1 


80.0 
82.5 
89.1 


83 

84 

83 

76 

78.8 

83.5 

79 

76 


4 
3 
I 
3 


4 
2 


68.6 


1897. 


64.5 
61.0 
53.3 
5.6 
61.0 
73.8 
75.3 
126.4 
77.1 
85.4 
81  5 
66.8 


1898. 


68.6 
67.4 
69.5 
70.8 
74.7 
71.3 
72.7 
72.2 
71.8 
72.9 
72  0 
72.2 


1899. 

1900. 

1001. 

75.6 

16.0 

36.0 

68.9 

28.7 

32.0 

69.7 

14.5 

43.1 

76.0 

9.07 

88.4 

72  3 

18.6 

119.7 

78.9 

34.2 

175.3 

79.1 

46.3 

128.2 

67.7 

6Q.1 

95.4 

64.1 

67.4 

83.4 

60.9 

03.5  1 

98.9 

60.1 

82.7  i 

103.4 

27.0 

60.4  . 

82.4 

1902. 

70.8 

70.5 

77.1 

75.0 

75.0 

77.7 

100.2 

119.2 

127.5 

117.0 

112.2 

85.0 


Total  Runroff  of  Skaneatelea  Chalet  at  WiUow  Olen  Weir,  in  Second-feet.* 

[Drainage  area,  74  square  miles.] 


MONTH. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

January 

February 

March 

'i63.'2 
162.0 
127.0 
102.1 
107  8 
114.5 
112.3 
113.9 
111.2 
96.7 

93.0 
95.5 

101.6 
95.2 
97.0 

102.2 
91.1 
92.2 
96.4 
91.2 
87.3 
82.8 

76.8 
73.5 
65.5 
16.9 
74.3 
85.1 
88.9 
138.4 
89.4 
97.4  1 
93.3 
79.1 

81.6 
79.9 
82  2 
83.0 
86.2 
84.2 
88.2 
86.6 
85.5 
87.1 
85.5 
85.5 

90.8 
84.6 
84.7 
91.5 
86.8 
94.4 
94.8 
84.6 
80.5 
76.4 
75  4 
42.5 

80.7 
44.5 
30.3 
26.8 
34.7 
52.3 
64.0 
88.2 
85.7 
111.2 
99.4 
66.8 

53.8 
49.4 
60.5 
106.4 
138.1 
194.8 
142.6 
114.0 
101.6 
117.3 
121.2 
100.3 

88.6 
88.5 
90.1 

April 

94.5 

May 

94.5 

June 

9.^.5 

Julv 

119.2 

AuguH 

September 

October 

November 

December 

168.5 
146.6 

■^Including  diversion  for  water  supply  of  Syracuse. 
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Mean  MonUdy  Run-cff  of  Skaneatdet  (hUUl  at  Willow  OUn  Weir  m  Soeond-foot  pot  SquaroMiU* 

[DraiDAge  aros,  74  aquare  miles.] 


MONTH.      I    1896.    i    1896.    I    1897. 


Janu.ary. . . 
February. . 

March 

April 

May 

June 

July 

August 

September 
October.... 
November. 
December.. 


1.39 
2.18 
1.71 
1.37 
1.46 
1.65 
1.61 
1.64 
1.49 
1.31 


1.26 
1.29 
1.38 
1.28 
1.31 
1.38 
1.23 
1.24 
1.30 
1.23 
1.18 
1.12 


1.04 

.99 

.88 

.23 

1.00 

1.15 

1.20 

1.86 

1.21 

1.31 

1.24 

1.07 


1898. 

1899. 

1900. 

1901. 

1.10 

1.23 

.41 

.73 

1.08 

1.14 

.60 

.67 

1.11 

1.14 

.41 

.82 

1       1.12 

1.24 

.36 

1.43 

1.16 

1.17 

.47 

1.86 

1.14 

1.27 

.71 

2.63 

1.19 

1.28 

.87 

1.93 

1.17 

1.14 

1.19 

1.64 

1.16 

1.09 

1.16 

1.38 

1.18 

],.03 

1.49 

1.68 

1.16 

1.02 

1.34 

1.63 

1.16 

0.67 

.91 

1.36 

1902. 

1T2O 
1.19 
1.30 
1.28 
1.28 
1.29 
1.67 
2.28 
1.98 


^Including  diversion  for  water  supply  of  Syracuse. 

Moan  MorUhly  Run-olf  of  SkanoaleUo  OutUt  at  WiUow  Olon  Woir  in  Inehoo  on  Drainaoe  Aroa,* 

[Drainage area,  74 square mUes] 


MONTH. 

1 
1896. 

1896. 

1 
1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

January 

February 

March 

April 

1 

"i!59 
2.44 
1.97 
1.63 
1.68 
1.78 
1.69 
1.77 
1.67 
1.51 

1.44 
1.39  1 
1.69  ; 
1.43  •! 
1.61 
1.65 
1.41 
1.43 
>    1.46 
1.41 
1.82 
1.29 

1.19 
1.03 
1.01 
.26 
1.15 
1.29 
1.38 
2.14 
1.35 
1.61 
1.39 
1.23 

14.93 

1.27 
1.12 
1.28 
1.25 
1.33 
1.28 
1.36 
1..35 
1.29 
1.36 
1.29 
1.32 

1.41 
1.19 
1.31 
1.39 
1.36 
1.42 
1,47 
1.31 
1.22 
1.18 
1.14 
0.66 

.47 

.62 

.47 

.40 

.54 

.79 

1.00 

1.37 

1.30 

1.71 

1.60 

1.06 

.84 
.69 
.94 
1.60 
2.14 
2.95 
2.22 
1.78 
1.54 
1.82 
1.82 
1.56 

1.38 
1.24 
1.50 
1.43 

May 

1.48 

June 

1.44 

July 

1.93 

August 

September 

October 

November 

December. 

2.63 
2.21 

Total 

17.63 

17.23  , 

1 

16.60 

1 

15.05 

11.22 

19.90 

15.24 

•Inoluding  diversion  for  water  supply  of  Sjrraeuse. 


Moan  Monthly  Runoff  of  Skanoatfiot  Lake  at  Stato  Dam,  SkanoattiUo,  Onondaga  Co,,  N.  Y. 

[Drainage  area,  73  square  miles.) 


MONTH. 


SaCOKD-rBBT. 

1890.  1891. 


SBCOiTO-ncar 

PKR  SQUAHB  MII.B. 


Incrcs  ov 
Dbainaqb  Abba. 


1890. 


1891. 


1890. 


January 

February , 

March j    1 

April '   ' 

May 1   ! 

June ; 

July ' 

August '   

September ,       117.8 

October 100.88 

November 107.6 

December 113.4 

I 


102.9 
115.2 
182.7 
186.6 
116.4 
96.4 
94.9 


1.43 
1.58 
2.61 
2.66 
1.59 
1.32 
1.30 


1.62 
1.38 
1.48 
1.55 


1891. 


1.64 
1.64 
2.89 
2. 87 
1.83 
1.48 
1.49 


1.81 
1.69 
1.66 
1.78 


DiSCHARGB   OF   STREAMS :    SbNBCA   BIYEB.  77 

SENECA  RIVER  AT  BALDWINSVILLE,  ONONDAGA 

COUNTY,  N.  Y. 

This  gauging  station  has  been  described  in  Water  Supply 
and  Irrigation  Paper  No:  36,  page  183.  Seneca  River  drains  the 
central  lake  region  of  New  .York.  The  outlets  of  Otisco,  Skane- 
ateles  and  Owasco  Lakes  are  crossed  bj  the  Erie  canal,  and  a 
portion  of  their  flow  is  intercepted  for  water  supply  purposes. 
Water  from  Lake  Erie  feeds  the  main  canal  as  far  as  Port 
Byron.  Some  of  this  water  is  discharged  into  Seneca  River  and 
thence  returned  through  the  Oswego  River  to  Lake  Ontario. 

The  upper  reaches  of  the  stream  are  canalized,  forming  the 
Cayuga  and  Seneca  canals,  while  dams  on  the  lower  portion 
admit  of  slackwater  navigation,  forming  a  part  of  Oswego  canal. 
During  the  summer  but  little  water  flows  over  the  dam  at 
Baldwinsville.  In  times  of  low  water,  the  mills  are  only  allowed 
to  run  a  certain  number  of  hours  during  the  day,  or  until  the 
supply  accumulated  in  the  pond  above  the  dam  is  drawn  do^n 
to  a  certain  level. 

The  water  is  diverted  through  three  power  canals  and  con- 
ducted to  the  water  wheels  by  means  of  short  lateral  channels. 
Power  is  used  at  ten  mills  having  a  total  of  over  40  water 
wheels. 

Current  meter  measurements  at  Baldwinsville  have  been 
made  as  follows: 


DATE. 


June  11, 1000: 

Ofiwego  canal  a 

Main  stream  at  railroad  bridge. 

Total  flow 

Flow  in  Amos  raoe  on  same  date 


Disehrrce, 
second- 
feet. 


504.5 
IJ83 


1.688 
104 


September  1 1 .  1000  (no  water  flowing  over  dam) : 

Soutn  side  oanal 475 

Oswego  canal 817 

Amos  race 


Total  flow. 


127 


9L0 


a  Including  South  Side  canal  and  Amos  race. 
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Owing  to  leakage  of  water  wheels  and  penstocks,  freat  diffi- 
culty is  experienced  in  securing  accurate  results  during  low 
water  at  Baldwinsville.  The  stream  has  been  examined  at 
various  other  points  with  reference  to  the  possible  establish- 
ment of  a  current  meter  station,  and  the  following  current 
meter  measurements  have  been  made: 

Seneca  River  at  Bdgium  (New  Bridoe),  N,  Y. 


DATE. 


May  23.  1P()1. 
JuQ<^  6,  1901  . 


Meamired 

di*<charKe, 

second-feet. 


6.27» 
5,014 


Seneca  River  at  Jack's  Reef  bridge,  September  11,  1901: 

Discharge  at  Jack's  Reef  bridge 1,651  second-feet. 

Discharge  in  "  cut  off  " 83  second-feet. 

Total  flow 1,734  second-feet. 

Owing  to  slackwater  in  the  channels,  backwater  from  dams 
below,  and  other  causes,  it  has  been  found  that  the  above  sta- 
tions could  not  be  utilized  at  all  stages  of  the  stream.  During 
1901,  repairs  have  been  made  to  the  penstocks,  water  wheels, 
etc.,  at  a  number  of  the  Baldwinsville  mills,  greatly  reducing  the 
leakage,  and  the  record  at  that  station  has  been  continued. 

Mean  Monthly  Runoff  of  Seneca  River  at  BaldioineviUe,  Onondaga  Co,,  N.  Y, 

[PraiDsg;e  area,  3,103  square  mile^.] 

MEAN    MONTHLY    TUOW   IN  8SCOND   FEVT. 


January. . 
February. 
March. . . . 
April 


May. 

June 

July 

Auf|CU9t.... 

September. 
October. . . 
November. 
December. 


MONTH. 


1808. 


3.142 
2.689 


1899. 


2.S51 

1.769 

3.87.5 

4,543 

2.5G8 

1,573 

776 

455 

481 

637 

1.612 

1,722 


1900. 


2.150 

3,129 

4.441 

6.845 

3.120 

1,508 

720 

651 

471 

1,003 

1.498 

4,126 


1901, 


2.630 
1.9:U) 
4  049 
8.951 
6.545 
4.272 
2.024 
2.099 
1.776 
1.892 
2,071 
3,387 


1902. 


3.279 
2.341 
8.376 
6.056 
2.799 
2.264 
2.864 
3.114 
1.848 
2.210 
2.539 
2.252 


DiSCHABOB   OF   STREAMS:    SBNECA   BiVEB. 


79 


Mean  Monthly  Run-off  of  Seneca  River  at  BaldwiuBvUU,  Onondaga  Co.,  N.  Y. — (Concluded). 

SBCOND-nSET  PER  SQUARE  MILE. 


1 
MONTH.                                  1 

1898. 

1899. 

1900. 

1901. 

1902. 

January [    

0.92 
0.67 
1.25 
1.46 
0.83 
0.51 
0.22 
0.16 
0.16 
0.20 
0.52 
0.55 

.69 

1.01 

1.43 

2.21 

1.00 

.48 

.23 

.18 

.16 

.34 

.48 

1.33 

.85 

.62 

1.30 

2.88 

1.79 

1.37 

.65 

.68 

.57 

.61 

.66 

1.09 

1.06 

February 

March i    

April 

May 

.76 
2.70 
1.63 

.90 

June 

.73 

July 

.92 

AuRunt 

1.00 

September 

October 

.60 
.71 

November 

1.01 
0.87 

.82 

December 

.72 

INCHKS  ON   DRAINAGE 

AREA. 

MONTH. 

1898. 

1899. 

1900. 

1901. 

.98 

.64 

1.50 

3.21 

2.06 

1.53 

.75 

.78 

.63 

.70 

.73 

1.26 

1902. 

January 

1.06 
0.59 
1.44 
1.63 
0.95 
0.57 
1       0.25 
0.17 
0.17 
0.24 
0.68 
0.63 

.79 

1.05 

1.65 

2.47 

1.15 

.54 

.26 

.21 

.17 

.39 

.54 

1.63 

1          1.22 

.78 

March 

3.11 

1.82 

Mav 

1.04 

.81 

July 

1.00 

"**  ■' 

1.15 

September 

.67 

.82 

November 

1.15 
1.00 

.91 

.83 

Mean  Daily  Flow  in  Second- feet  of  Seneca  River  at  Baldwinnville,  Onondaga  Co.,  N.   Y. 

[Draina{;e  area,  3,103  square  miles.] 


3,1422,689 
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Utwt  DaUu  Flom  in  BatimJ-ti^  at  Bmuea  Rat  at  BaUainnm*,  Otumdaga  Co.,  N.  Y.~ 
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532 

7B7  1 
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TO 

151.303      022      54S      508 


76      MS      543      5B6      397 


9A      668      S9.1      520 


.  2,003  2,584  4,278 

4|702  3! 


1,062      58!i      586      SG5      643 
2.045      543      .S3I      522      6S1 


Hwi 

1.760  3.875  4.543  2.568  1,573      776 


wn 

.960  3.023 

974 

8;?4 

flSltS 

4-0  3 

,339  3.050  1 

jrjj- 

092 

208 

199 

i 

1^_ 

^7^_ 

-l!^?l*l. 

■11 

_!i! 

WW 

_:^ 

637  1 

612  1 

SB7? 

M81 

iti; 

6s:^ 

:s4  2 

3,320  1.5I1S      7MI      551       471 
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Mian  Dailu  PUnc  in  Beeond-tttt  ol  .ImAS  Ri'tw  at  BaldmntviOt,  Onondaga  Co..  N.  K.— 


Tiui.  I  Feb. '  Mar. '  Apr.  i  May    June 


3.361  2,1 

"  498  1.7 
Za3  2,3 


_,9T71,9! 
3, 2662, 01 
2.830  1,8; 
3.682,1.8: 

3.6ohi,b: 

3,843  2,01 

3.780  1,41 
3.54.5  2,1: 
2.343  LSI 

2[6fl7,l!8 

2|780  i|m7s! 
.2,760  1.886.^, 
2,S222,417B, 
:2.71.'i2,2fi76, 


8.790  3,065.1,532 


8. 3S78, 0044.5353,123 


8.507  6,728  4. 

-      12.7,647  4. 

187,4184 


.6785.1785, 0482, S33 
.  .  .,643.'j, 8754, 8372. 426 
. 8S5 8, 043  .5. .107  4,. ■W.I  1 .518 
.258  0,39(1  5.480  4, 80«  2.347 


68,811  4.901  4.3.S4  1.858 


,370  7,032  4.385  3, 
-80  8.905  4.335  3, 


,6729,2724.1273 


4.321 1.020 


2,030  1.930  4.040  8,051  5..545  4.272  2,024  2,099 

3,022  2.755  4.414  0.520  3.738  1,7.53  2,057  4.078 
I3,977;I.5<H  6,017  0,341  3.371  2.7172,045  4.008 
'4. 030  2.020  8, 110  0.(18113.400  2. 700  2, 148  3. 440 
3,489  2.227  8,390  0.030  2, .WO'S. 551  1,434  3,983 
2.747  2. 214  8, D2U. '(,701  3,4118  1,717  1,867  3,005 
3.056  2,3319,403  4,700  3,224  1,76.11,790  3.870 
3,764  2,312  8,005  6.527  3,223  2.350  2,406  3.676 


3,023  2.5270,233  5.400  2,455  1.631|3, 3 
2.605  1,970  8,422  5,349  2,567  2,750  3,1: 


1.045  2,513  9,492  5,240  1.057  2, 6WI  2,770  3,169 
1, 172  2. 655  0,033  5, 173  2, 709  2, 600  3,848, 3. 074 
1,102  2,411  8.802  4.400  2,.M4  2,533  1,079  3.007 
1.086  2,3H3  8,609  5.454  3,606  2,316,2,S06!2,g26. 
1.259  2,030  7.92:1:4.501  1  ,B62  1,737|3, 87312, HSS 
1,130  1,457  8,21 714.480  2,654:2, 641 13,210  2,507 
1,002  2,387  8,-301  4.318  3,70.12.301  3, CMI  1,999 
l.l.W  2,417  8,074  4,165  2,075  2,102  3,68712,077 
!.. 509  2,010  8,0:16  3,793  3,441  2,300  3,338,2,678 
1.400  2.n,'>(l  7.902  3.474  3,805  2,146  3.971  2, .100 
I.989  2,822  7,66714,333  3,78.12,001  3,802:2,370 
1.041 7.463  3.8i;8  3.IHn  1,364  3.931  2,378 
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ONEIDA  RIVER  AT  BREWERTON,  ONONDAGA  COUNTY, 

NEW  YORK. 

Oneida  River  is  a  stream  16  miles  in  length  connecting  Oneida 
Lake,  of  which  it  forms  the  outlet,  with  Seneca  River  at  Three 
River  Point,  where  the  two  unite  to  form  the  Oswego  River.  A 
record  of  the  water  level  at  the  foot  of  the  lake  at  Brewerton 
was  kept  in  connection  with  the  Topographical  Surveys  of  the 
United  States  Deep  Waterways  from  June  1st  to  September 
9th,  1899.  The  record  has  been  furnished  by  Albert  J.  Himes  by 
whom  it  was  established. 

The  gauge  erected  by  the  United  States  Deep  Waterways  at 
Brewerton  was  an  8-foot  board  divided  to  feet  and  tenths, 
attached  horizontally  to  the  downstream  face  of  pier  of  foot 
bridge  across  the  channel  leading  to  Zett's  Island  at  foot  of 
lake.  A  lead  weight  and  a  wire  running  over  a  pulley,  were 
used  to  take  readings.  Some  uncertainty  exists  as  to  the  accu- 
racy of  the  latter  portion  of  the  record,  owing  to  changing  of 
the  weight  and  wire.  Gauge  readings  were  taken  twice  each 
day  by  George  H.  Meeker.  The  channel  where  the  gauge  was 
placed  is  situated  at  the  foot  of  the  lake  just  above  the  highway 
bridge  across  Oneida  River.  Its  water  surface  is  subject  to  the 
same  fluctuations  of  level  as  the  lake  surface,  except  during 
extreme  low  water,  when,  owing  to  its  rapid  fall,  the  elevation 
of  the  water  in  the  channel  is  affected  by  surface  slope.  No 
current  meter  discharge  measurements  have  been  made  at 
Brewerton. 

At  Caughdenoy,  about  three  miles  downstream  from  Brewer- 
ton, occurs  a  natural  rift  wb(»r(»  a  series  of  five  eel-weirs  have 
been  constructed,  consisting  of  W-shaped  barriers  across  the 
stream,  with  openings  in  the  form  of  lattice  work  through 
whicJi  the  water  i>aKses;  the  crests  of  the  eel -weirs  being  near 
the  water  surfac<».  The  combined  fall  produced  by  these  weirs 
at  Caughdenoy  is  four  feet.  A  lock  on  the  left-hand  side 
affords  means  for  navigation  past  the  weirs.  A  water  power 
privilege  also  exists  in  connection  with  the  canal  and  lock  at 
Caughdenoy  where  a  fall  of  four  feet  has  been  obtained. 
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DaUv  Oauge  Height  of  Chmda  River  at  BrewerUm,  Onondctga  Co.,  N.  Y. 


DAY. 

1            1 
Jan.  ,  Fob.  1  Mar. 

1 
Apr.    May    June 

July 

2.02 
2.00 
1.94 
1.94 
1.95 
1.86 
1.88 
1.80 
1.79 
1.79 
1.88 
1.85 
1.85 
1.78 

il.SO 

;i.78 
1.78 
1.68 
1.73 

11.79 
1.74i 
1.71 
1.76 
1.84 
1.93 
1.80 
1.79 
1.80 
1.76 
1.65 

,1.60 

Aus. 

1.67 
1.75 
1.65 
1.66 
1.64 
1.64 
1.62 
1.62 
1.62 
1.70 
1.75 
1.67 
1.51 
1.51 
1.57 
1.48 
1.43 
1.42 
1.39 
1.40 
1.42 
1.25 
1.27 
1.25 

Se 

1 

1 

pt. 

.19 
16 

Oct.     Nov.  Deo. 

1899. 
1 

! 

3.18 

1 
.....  ..•..^.••.■ 

2 

i3.10 

3 

2.10 

.19 
.13 
.10 
.05 
02 

1 

4 

1 

3  10 

*  *   1 

5 .' '.     '    ""     "" 

3.02J 

1 

6 

1 

1 ;.^  02 

1 

1 

7 

. . . ..  .  .  ...W.    ..  . . . ..  .... !  2!95 

1              

8 

1 . . .      ' 2 .  75 

.02 
.98 

,    •    •   1 

9 

!       .                      2  R2 

10 1 2.78 

.    . . 

11 1 ■. ..    .;      .       2.74 

« 

12 ' 2.70 

, 

1 

13 1        ;          .'          ...      .  2.62 

. . . I. . . . .  1 

14 2.60 

...|.....i 

15 •          .i          .                       .              2.68 

\ 

16.    .  .             . .                                '                                     2  60 

1 

17 '    1    .    ..1...       2.60 

• . 

'            1 

19 2.50 

•  •  •  ■ 

21. .                                                                              .      i2  30 

1 

23 ' 1..    ..'            1    2.35 

1 

1 

1  ■  •  *  ■ 

25 1    . .     .1           J           - 2  9fi 

1   Hf\ 

i!22 

1.30 

1.22 

1.23i 

1.21 

1.22 

! 

27 i '                         2  2ft 

28 

.  T 2 .  24 

(                I 

29 

1          .           .           .  2  13 

30 

9.  n« 

>  .  .                  1                1 

31 • 1 , 

►-                              .            1            ■                       i            I 

1 

ONEIDA  EIVER  AT  OAK  ORCHARD,  ONONDAGA 

COUNTY,  N.  Y. 

A  ganging  station  was  established  at  Oak  Orchard  August 
81,  1902.  The  gauge  readings  are  taken  from  the  bulkhead  of 
the  lock  abOTe  the  State  dam.  Gauge  readings  are  taken  twice 
daily,  at  7  a.  m.  and  6.30  p.  m.,  by  Arthur  McArthur.  Discharge 
measurements  are  made  at  Schroeppel's  Bridge,  0.4  mile  below 
the  dam. 

The  location  of  the  gauging  station  is  shown  on  the  Syracuse 
sheet  of  the  United  States  Geological  Survey.  The  station  is 
nine  miles  below  Oneida  Lake  and  seven  miles  above  the  junc- 
tion of  Oneida  and  Oswego  Rivers.  The  surface  slope  of  the 
stream  is  very  flat  from  Oak  Orchard  to  the  mouth  at  Three 
River  Point,  and  the  stream  stage  is  probably  affected  by  back- 
water from  Seneca  and  Oswego  Rivers  at  times.  The  gauge 
has  been  placed  above  the  State  dam  to  avoid  this  effect  until 
its  extent  is  more  definitely  determined.  The  drainage  area 
above  the  gauging  station  is  1,313  square  miles. 
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A  current-meter  discharge  measurement  by  R.  E.  Horton, 
July  22^  1002,  gave  the  following  result:  Gauge  height,  2.75; 
discharge,  3,707  second-feet. 

At  Oak  Orchard  is  a  State  dam  and  lock,  the  latter  having  a 
lift  of  3.5  feet.  On  the  left  bank  of  the  stream  is  an  abandoned 
water  power  privilege.  The  dam  is  of  timber  with  gravel  back- 
ing, curved  in  plan.  During  extreme  high  water  the  dams  at  Oak 
Orchard  and  Chaughdenoy  become  entirely  submerged.  At  such 
times  backwater  from  the  Phoenix  dam  on  Oswego  River  extends 
to  Oneida  Lake,  producing  a  smooth  surface  curve  the  entire 
length  of  Oneida  River. 

HIGH  AND  LOW  WATER  GAUGINGS  OP  OSWEGO  RIVER 
AT  FULTON,  OSWEGO  COUNTY,  N.  Y. 

The  following  table  shows  a  summary  of  measurements  to 
determine  the  flow  of  Oswego  River  for  water  power  purposes 
at  the  lower  dam  in  Fulton.  The  measurements  were  made 
and  the  results  furnished  by  O.  0.  Breed,  0.  E. 

The  water  power  at  the  dam  is  used  jointly  by  five  mills,  each 
being  entitled  to  the  flow  through  an  orifice  of  a  certain  area 
under  the  available  head.  In  order  to  ascertain  the  amount 
of  water  used  by  each,  the  water  is  allowed  to  flow  through 
openings  formed  in  thin  partitions  in  the  sides  of  the  bulkheads. 
The  discharge  through  these  openings  was  calculated  by  the 
formula  for  orifices,  using  a  coefficient  0.62. 

Observations  of  the  head  on  the  orifices  were  taken  at  thirty- 
minute  intervals  throughout  twenty-four  hours  each  day.  A 
record  was  also  kept  of  the  elevation  of  water  surface  above 
the  crest  of  the  dam.  The  elevation  of  the  masonry  crest  of  the 
dam  is  102.00.  The  dam  is  surmounted  by  fiashboards  having  a 
top  elevation  103.20.  The  water  did  not  often  flow  over  the 
flashboards.  Such  overflow,  when  it  took  place,  has  been  calcu- 
lated by  means  of  the  Francis  formula,  the  length  of  the  clear 
crest  being  521  feet.  The  mean  flow-rate  for  each  one-half  hour 
period  has  been  obtained  by  summation  of  the  discharge 
through  the  several  orifices,  and  the  fiow  over  fiashboards,  if 
any.  The  mean  daily  fiow  in  the  table  is  the  average  of  forty- 
eight  such  separate  measurements. 
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EtHmaied  Minimum  Flaw  of  O&weao  BtMr  a*  Fulton,  Owwoo  Co.,  N.  F..  in  1900. 


DATE. 


Mian  Daily  Flow. 


October  20. . . . 

October .% 

October  31 ... , 
November  1 . . , 
November  2. . , 
Novemb<4r  3.., 
November  4  a. 
November  5. . , 
November  6. . 
November  7. . 
November  8. . 
November  9. . 
November  10. 


1900. 


Second     i 
feet.       I 


Second 

feet  per 

square 

mile. 


Maximum 

daily 

flow 

■econd 

feet. 


1,980 
1,621 
1.776 
1,840 
V 1.752 
h,810 


Minimum 

daily 

flow 

eeoond 

feet. 


1,665 
1.030 
1,842 
1.890 
1.611 
1.822 


0.40 

2,683 

0.33 

2. 069 

0.36 

2.293 

0.38 

2.420 

0.36 

2.201 

0.37 

2.259 
■'■'2;292 

0.34 

0.39 

2.351 

0.37 

2,471 

0.38 

2,415 

0.33 

2.470 

0.37 

2.245 

1,225 
1.111 
1.201 
1.132 
1.760 
1,540 


1.201 
1.309 
1.357 
1,5.39 
1.193 
1,293 


a  Sunday. 

When  the  water  stood  at  an  elevation  exceeding  102.00,  a 
small  amount  of  leakage  took  place  through  joints  and  cracks 
In  fiashboards.  ?his  occurred  but  f^r  a  few  hours  each  day. 
The  exact  amount  of  such  leakage  is  indeterminate,  but  the 
average  rate,  when  distributed  through  the  entire  day,  is  so 
small  that  no  serious  error  is  introduced  in  the  table  by 
neglecting  it. 

The  drainage  area  above  the  dam  is  4,916  square  miles,  and 
the  table  shows  a  minimum  run-off  of  one-third  second  foot  per 
square  mile  in  1900.  The  measurements  given  above  were 
checked  by  rod  floats  through  a  600-foot  section  of  the  river 
channel  with  rock  bottom. 

During  the  high  water  season  of  March,  1902,  the  following 
data  of  maximum  discharge  was  obtained  at  the  lower  dam  in 
Fulton.  The  dam  has  a  horizontal  crest  of  521  feet  in  length. 
The  discharge  has  been  calculated  by  the  weir  formula,  using 
suitable  coefficients  obtained  in  the  Cornell  experiments  for  a 
similar  form  of  cross-section. 
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Hioh  Water  Discharge  of  Onoego  River  at  Lavfer  Dam,  Fulton,  Oswego  Co.,  N.  Y.,  in  1902. 


DATE. 


1902. 

March    2 

March    2 

March    3 

March    3 

March    9 

March  10 

March  13 

March  16 

March  17 

March  23 

March  30 


Time. 

Discharge 
aeoond- 

Second- 
feet  per 

1 

9  A.M. 

feet. 

square 
znile. 

alO.200 

2.07 

6  P.M. 

13,700 

3.15 

7  a.m. 

19.200 

3.90 

P.M. 

19.700 

4.00 

9  A.  M. 

18.000 

3.66 

10  A.M. 

18.700 

3.80 

12        M. 

21.400 

4.35 

10  A.  M. 

20.215 

4.11 

o  A.  M. 

21.100 

4.29 

10  A.  M. 

19,400 

3.94 

9  A.  M. 

15.500 

3.15 

(a)  Ice  went  off  from  poad  a'jove  dam. 

OSWEGO  RIVER  ABOVE   MINETTO,   OSWEGO   COUNTY, 

N.  Y. 

Oswego  River  is  formed  by  the  junction  of  Oneida  and  Seneca 
Rivers  at  Three  River  Point.  It  has  extensive  natural  storage 
in  Oneida  Lake,  which  covers  an  area  of  80  square  miles,  and 
in  the  "finger  lakes"  of  Central  New  York  which  it  drains. 
Certain  of  the  tributary  lakes  serve  as  reservoirs  for  the  water 
supply  of  the  middle  division  of  Erie  Canal  and  a  portion  of 
their  outflow  is  diverted  for  this  purpose. 

Mean  Daily  Flow  in  Second- feet  of  Oawego  River,  at  Min^to,  Oewego  County,  N.  Y. 


1 
DAY. 

1 

Jan.   \  Feb. 

Mar. 

Apr. 

May 

June 

July  Aug.    Sept. 

1 

1 
Oct. 

1,620 

Nov.  Deo 

1900. 
1 

1 

2.280'  6.080 

2. 

1                       1 

1 .... . 

1 

* ' 

1.620  2.280    5.819 

3 

1 

1.620 

1.552    6.448 

4 

1 ' 

1.704 
1.704 

1.552    6.448 

5 

1     1 • 

2.184  10.644 

e::::::::: :::::: :::::'::. ::.i ;-..:i 

1.704 
1.280 
1,348 

2.424  12,477 
2,520  12.477 

7 1          i 

1 

8 

' 

1 

2.472  12.477 

9 



1.914  2.376  I2ll50 

10 

.1        .  J 

, 1 

1,704 
1,872 

2.280  11.714 

11 

1 

1 

......      . ' . 

1.746  11.496 

12 ^'".'.'  WW. 

1,998  21688  11  ;066 
2,040  2,576  11,060 
1.662  2.632  10.748 

13 ' !.! i 

] 

, 

14 , 1 : 

1 

1,586 

15 

' 

1,6H6  11746  21632    9;917 
1,745  1,914  2,576    9,917 
1,098  2.136  2,632  10,020 

16. 

i 

1 

17 

. 

: : 1 

1 

18 

I 

. 

1 ,620  2,040  2,472  10,748 

19 

i 

1 


1,51812,040  2, 42410, 332 

20 

1 

.....1..... 

1 ,662  2,472  2,968  10,228 

21 

1 

' 

1 

1,740  1.280  2,968  10,124 

22 

..... 

1,70411.830 10.228 

23 

i 

1 

1,956 

2,328 10,020 

1,704 '10,124 

1,7041 9,608 

1.746  2.688    9.814 

24 



:::::!::::::!:::::: 

. . . 



> . .  •  • 

1,662 
1.314 

25 

26 

r 





1.518 

27 





1.G20  1,74613.6501  7,198 
1,586  1.320  4,5861  6,632 

28:::.::::::::::: 

•••••1 

I 

29 . 



1,58612.1.36  5,2971  6. .356 

30 

■  .  ■  «  . 

1.552  2.2.^2  6.264 

6.172 

31 

..... 

2,376i 

4.898 

"••••i 

Mean 

1.644  1   ftS.l's  7QT 

9.465 

ssassB 



^sa^^B^ 



12.«)0 
10,000 


Diiaharge  Ot  09«e«o  Rivar  above  Uioetto,  Oiwsso  County,  N.  Y„  ItKX).}^ 


of  OewsEO  KivfT  itbov«  Uia«tto,  Oswafo  CouDty,  N,  Y.,  1901. 


Diioluirta  of  Onnia  Rivsr  abovs  UiDetto.  Oaweco  County,  N.  Y.,  1S02. 
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MtanDaUa  Flout  in  Steond-ltit  of  Otureae  Siver  at  UinMo.,  Otatgo  Co..N.  K.— (Concluded) 
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Mmn  MatUhhf  Ruit^  of  Otweoo  Bioer  Above  Minstto,  Owwego  ComUv,  N,  T, 

[DralnacB  area,  4.090  aquare  milM.] 


January. . . 
Febniary.. 
March..... 

April 

May 

June 

July 

AuiCUHt . . . . 
Bcpt  ember. 
C>ctol»«r. . . 
November. 
Deoember . 


Jannanr.. 
February. 
Bfarch... . 
April 


May. 

June 

July 

Au|CU8t.... 

September. 
October. . . 
November. 
December.. 


January. . 
February. 
March.... 


April. 

May 

June 

July 

AugUKt.... 

September. 
October. . . 
November. 
December.. 


MONTH. 


Seoond- 
feet. 


1000. 


1001. 


1002. 


Second- 
feet  per 
square 
mile. 


1.644 

.32 

1,823 

.36 

2.707   1 

.56 

0.465  ' 

1  80 

5.475  1 

i.ro 

3.667 

.73 

9.400 

1.90 

18,721   1 

3.74 

10.967 

2.19 

7,216 

1.44 

4.428 

.88 

2,813 

.56 

3,097  ' 

.62 

3. US 

.62 

8.668 

.73 

9,158 

1.83 

8,722 

1.64 

6.238 

1.25 

18.&I0 

3.71 

12,345 

2.47 

6,567  ] 

1.31 

6.216  ' 

1.24 

8.056 

1.61 

6.9P8 

1.40 

3,057 

.61 

4,648 

.94 

5,797 

1.16 

5.116 

1.02 

Inches  ob 
drainage 


I      •  •   •  • 


85 

.41 

.62 

3  18 


1.2fr 

.76 

2.10 

4.17 

2.52 

1.61 

1.01 

.64 

.69 

.84 

.81 

2.11 


1.80 
1.31 
4.28 
2.76 
1.51 

i.sa 

1.86 
1.61 
.08 
1.08 
1.29 
1.18> 


BtHmaiod  Pondatfe  Aroat  in  Otwogo  River  Drainage  Batin,  (a) 


STREAM  BASIN. 


Seneca. . . 
Oneida... 
Oswego... 

Total 


Drainage 

area, 

square 

miles. 


8,433 

1.402 

167 


5.002 


Area  of 
water 

surface, 
square 
miles. 


215 
90 

4 


Flats  and 
marsh, 
square 
miles. 


309 


89 

129 

3 


221 


Total 

pondage 

area, 

square 

miles. 


804 

218 

8 


530 


Percent* 
age  of 
entire 

drainage 
area. 


10. 6- 


Oswego  River  has  been  canalized  by  tlie  construction  of  dams 
affording  slack-water  navigation  on  a  part  of  the  stream. 
Burplns  water  at  the  State  dam  supplies  power  to  the  numerous 

(a)  Based  upon  table  at  p.  704,  Report  U.  S.  Board  of  Engineers  on  Deep  Waterways.  1000. 
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mills  situated  along  the  adjacent  banks.  Lateral  canals  and 
locks  carry  boats  around  the  dams  and  connect  with  back- 
water from  the  next  succeeding  dam  in  each  instance. 

In  establishing  a  gauging  station  it  was  impossible  to 
measure  the  entire  stream  in  a  single  channel,  for  the  reason  that 
in  order  to  avoid  slackwater  from  dams,  it  was  necessary  to 
select  a  site  where  the  river  is  paralleled  by  the  canal.  A  cable 
station  was  established  September  14,  1900,  three  miles  above 
Minetto  and  six-tenths  mile  below  the  State  dam  at  Battle 
Island.  The  cable  has  a  clear  span  of  3TC  feet  between  supports 
on  the  banks. 

The  stream  channel  underneath  has  a  smooth  sandstone  bed. 
The  gauge  board  was  placed  on  the  left  bank  about  one- 
eighth  of  a  mile  downstream  from  the  dam.  A  weight  is  used, 
being  suspended  from  a  frame-work  projecting  over  the  water, 
beyond  the  low  water  margin.  The  position  of  the  weight  when 
the  gauge  reads  zero  has  been  determined  with  reference  to 
an  arbitrarily  fixed  bench  mark,  and  the  gauge  readings  are 
reduced  to  equivalent  elevations  of  water  surface  referred  to 
this  bench  mark.  Morning  and  evening  readings  are  taken, 
usually  12  hours  apart,  by  H.  L.  Woodcock,  and  the  average  of 
the  two  readings  is  given  in  the  tables. 

The  current  meter  measurements  given  below  do  not  include 
diversion  through  Oswego  Canal. 

A  rating  curve  for  the  cross-section  at  the  cable  station  has 
been  plotted  from  the  above  discharge  measurements  and  those 
previously  made,  and  the  daily  discharge  and  run-off  calculated 
as  given  in  the  accompanying  tables.  No  allowance  for  water 
diverted  to  Oswego  Canal  has  been  made;  it  is  the  intention, 
however,  to  make  a  series  of  measurements  of  the  flow  in  this 
canal. 

March  13,  at  5  p.  m.,  the  stream  reached  an  elevation  of  water 
surface  of  94.45,  corresponding  to  a  discharge  of  about  22,500 
second-feet,  or  4.5  second-feet  per  square  mile.  The  ice  flowed 
out  of  the  level  in  which  the  cable  is  situated  March  7th. 
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CurrerU  Meter  Diacfiarge  MeaauremenU  of  Otwego  River  €U  CabU  Staiion^  1900-1901. 


DATE. 


Elevation  ri;^ii-«w» 

of  water  ^i!^?;?*' 

surface.  ,    «g^?^- 

feet.  I       '®®** 


September  16.  1900 
AuRust  27.  1901. . . 
August  27.  1901... 
August  28.  1901... 
August  28,  1901.. . 
August  7,  1901... 
August    7.  1901... 

July  12.  1901 

May  23,  1901 

April  13,  1901 


83.67 

1,«77 

84.97 

2.938 

85  07 

3. 203 

85.09 

3.169 

86.09 

3.066 

86.12 

3.277 

86.14 

3.224 

86  24 

6.264 

88.36 

6.982 

92.77 

18.462 

Hydrographer. 


R.E. 
E.C. 
E.G. 
E.G. 
E.G. 
E.G. 
E.G. 
E.G. 
R.  E. 
R.  E. 


Horton. 
M  urphy. 
Murphy. 
M  urphy. 
M  urphy. 
M  urphy. 
M  urphy. 
Murphy, 
liorton. 
Uorton. 


Ctirrent' meter  Dieeharge  Meaturementa  of  Oawego  River  at  Cable  Station,  1902. 


DATE. 


1902. 

August  19 

August  19 

July  21 

July  9 

July  9 

July  8 

July  8 

April  1 

March  31 


Elevation 

of  water 

surface, 

feet. 


87.34 
87.44 
87.87 
88.37 
88.41 
88.42 
88.44 
91.62 
91.77 


Discharge. 

serono- 

feet. 


6.662 
6.099 
8,446 
8.686 
9.019 
8.634 
8.601 
16.663 
16.982 


Hsrdrographer. 


E.  C.  Murphy. 
E.  C.  Murphy. 
R.  E.  Horton. 
E.  G.  Murphy. 
E.  C.  Murphy. 
E.  C.  Murphy. 
E.  G.  Mun>hy. 
E.  C.  Murphy. 
G.  G.  Murphy. 


On  April  13, 1901,  the  depth  of  water  flowing  over  the  Battle 
IsLind  dam,  one-eighth  mile  above  the  gauge,  wan  observed  for 
comparison  with  the  current  meter  measurement.  The  calcu- 
lated discharge  over  the  dam  was  17,520  second-feet,  not  includ- 
ing leakage.  The  lowest  water  on  the  stream  usually  occurs 
Bundajs,  due  to  the  stopping  of  waterwheels  and  the  conse- 
quent filling  of  mill  ponds  at  Pulton,  four  miles  upstream. 

In  this  connection,  reference  may  be  made  to  the  gauging 
record  which  was  maintained  by  the  United  States  Board  of 
Engineers  on  Deep  Waterways  on  Oswego  River  at  the  Oswego 
Falls  dam,  from  November,  1898,  to  May,  1899,  inclusive. 
Description  of  this  station  may  be  found  in  Water  Supply 
Paper  of  United  States  Geological  Survey  No.  36,  page  188. 
The  drainage  areas  tributary  to  Oswego  River  at  the  different 
gauging  stations  are  as  follows: 


in  0«wego!RiTer,  sicht  oiiln  from  Lake  Onl»rio.  Osweno  1 


K.Y.SuuHiKh  Dui 
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Drainage  Areaa  of  Oawego  River. 


Drainage 
LOCATION.  ^'^^^ 

miles. 


Mouth 6.002 

HiRh  dam 5,000 

Cable  station '.                               ' ', ,      ,]    ',' 4 ,  990 

Fulton .  4,916 


OSWJEGO  BIVEB  AT  HIGH  DAM,  OSWEGO  COUNTY,  N.  Y. 

This  Is  a  State  dam  on  Oswego  River,  three  miles  from  Lake 
Ontario,  having  its  crest  32  feet  higher  than  mean  lake  level, 
and  affording  an  effective  head  of  about  13  feet-  The  record 
kept  by  the  *Oswego  Waterworks  Company  has  been  furnished 
by  Thos.  H.  Bennett,  Superintendent.  The  distance  down 
to  the  water  surface  in  the  pond  above  the  dam  is  measured 
from  the  top  of  a  bulkhead,  having  a  known  elevation  with 
reference  to  the  crest  of  the  dam.  Gauge  readings  were  taken 
daily,  with  the  exception  of  Sundays  and  holidays. 

Owing  to  the  use  of  the  stream  for  navigation  purposes,  an 
effort  is  made  to  keep  the  water  up  to  a  certain  level  at  all 
times.  The  dam  is  of  masonry,  with  a  crest  3G5.5  feet  long. 
Flashboards  are  maintained  on  the  dam  during  the  greater  part 
of  the  year.  When  flashboards  are  on,  the  flow  over  the  dam 
has  been  computed  by  means  of  the  Francis  formula.  In  esti- 
mating the  flow  when  flashboards  are  removed,  a  discharge 
curve  has  been  prepared  using  coefficients  in  the  weir  formula 
derived  from  Cornell  Experiment  No.  3*',  and  taking  into  con- 
sideration the  irregularities  in  the  profile  of  the  crest.  Since 
the  record  was  started,  the  water  has  not  been  down  low  enough 
to  afford  an  opportunity  for  making  a  new  profile  of  the  dam. 
One  which  was  made  in  1896  has  been  used  in  the  calculations. 

No  opportunity  has  been  offered  for  directly  measuring  the 
leakage  of  the  dam.  Owing  to  the  leakage  and  possible  settle- 
ment of  the  dam  since  the  profile  used  was  obtained,  the  records 
as  calculated  probably  gives  too  small  results  for  low  water, 
and  may  be  revised  upon  the  acquisition  of  new  data.    A  head- 

a  See  Transactions.  Am.  Soc.  C.  E.,  Vol.  XLIV.  p.  274. 
*  Now  owne<l  by  the  city. 
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race  at  the  left-hand  end  of  the  dam  diverts  water  to  supply  an 
electric  light  plant  and  waterworks  pumping  station.  Eight 
water  wheels  are  in  use.  A  regular  record  of  the  run  of  the 
water  wheels  has  not  been  kept  and  the  diversion  for  this  pur- 
pose has  been  estimated  from  current  meter  measurements  made 
in  the  headrace. 

Meanared  Flow  in  Headraes  at  High  Dam, 


DATE. 


June  12.  1900 

Seiiterober  15,  1000, 
July  21.  1002 


Working 

head  on 

wheels. 

.feet. 


13 
14 
13 


Measured 

dificharse 

(Beoona- 

feet). 


82$ 

852 

6650 


b  All  water-wheels  running. 

Three  pairs  of  wheels,  which  were  running  when  the  first  two 
above  measurements  were  made,  are  run  24  hours  per  day. 
Taking  the  average  of  the  above  measurements  and  allowing 
105  second-feet  for  the  additional  pair  of  wheels,  the  diversion 
for  water  power  under  average  conditions  has  been  taken  at  450 
second-feet,  as  a  round  figure.  The  fiow  over  the  auxiliary  spill- 
way at  the  end  of  the  headrace  has  been  calculated  by  the  weir 
formula,  using  coefficients  derived  by  Bazin  for  a  dam  having 
a  similar  cross  section.  Some  uncertainty  attaches  to  the  record 
at  High  Dam  during  the  spring  months,  owing  to  the  carrying 
away  of  the  fiashboards  by  high  water  at  dates  not  definitely 
ascertained.  In  the  accompanying  tables  of  monthly  and  daily 
mean  fiow  no  allowance  has  been  made  for  diversion  to  the 
Oswego  Canal.* 


a  Tables  of  daily  gauge  heights,  etc..  at  thi«  station  are  ^ven  in  Water  Supply  Paper  of  U.  8 
Geol.  Survey.  No.  36.  p.  180. 


DiscHABQE  or  Stheamst  Oswboo  Riteb. 

Mtm  DaOv  Flme  in  Seeond-ftel  ofOtwtto  Rittr  tit  "  High  Don  "  Tiw. 
Oitetoo.  ff.  Y. 

(DninMe  ana.  G.OOO  sqiure  mi]«.] 

I  Apr.  I  Msy     Jnne.     Joly       Aug.  I  Sept.  .    Ocl 

.    1.5P0,   1,4m  •a.wn;   i.tbc 


wo'    8.a:S     s 
(«ffl  s.eoo  .. 

6S0     S-DWi  "S 

lon'^isao'  s 

„WIO|    6.110     1 

•MW  fl.aio    t 

t<,ica;  MM... 

B,i«i!  5JB"  "a 

f.  1IIU.  S.190    a 

B.«v;  .     ...      a 

T.Mo'  "s.iifMi    a 


0.000 

^a,     1.8U)     \«a 

M,     2.IW>1'.... 

.  !•.     .  '  B,ico 
ail  s,isoi  4.^80 


8.3M 
S.'440 


S.ttO,    8.SM1  .. 


7,  SOU 

B.iio 

I'iSI'' 

\m 

\'Z 

4.400 

1  wi 

s.4a» 

■jfro' 

IXIf 

8.o>ia:  .     ..    s-suo  . 

6.WW.* ,    J.301> 

&.9<iO     e,850     8.IIUI>... 


50   •*.*■» 
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Mean  Daity  Flow  in  Second-feet  of  Oaioego  River  at  "High  Dam,**  Two  MHea  Above  Oewego, 

N.  Y.  —  (Continued). 


DAY. 


1899 
1  . 

3.. 

4 

5  . 

«  . 

7 

8  . 

9 

10  . 
11.. 
12.. 
13  . 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
81.. 
38  . 
23. 
24.. 
25. 
Sb  . 
«7.. 
38.. 
19.. 
80 
81.. 


Mean 


1900 

1.. 

3.. 

8.. 

4.. 

5.. 

«.. 

7.. 

8.. 

9.. 
10.. 
11  . 
12.. 
IS.. 
14.. 
16.. 
1«.. 
17.. 
18.. 
19  . 
20.. 
81.. 
22.. 
2.S.. 
24  . 
2.5.. 
20.. 
27 
^.. 
29.. 
3«».. 
31.. 


Jnii. 


•4.4.^0; 
4,0-<W: 
4.4.5<)! 
6,  170 

5,  .580 1 

4,7"() 

♦4,  100 

8,050 
8. 2511 
3, 250 
8,900 

I 

♦5.5;«i 

5,  «50! 
5,650| 
5, 2^0 

5,  no 

5,280 

♦4, 7«6 

4.7.SO 
4,5^1 

6, 180 
2, 80() 
8,050: 

♦2,;iiio 

2,  H5<» 
2,650: 


Feb       .Mar.       Apr.      May    ,  .Tunc   i   July     Aug.      Sept.  i   Oct.       Nov. 


2,7.50 

2.  .570' 
2, 750 1 

*2..S70| 
2, 3701 

2.;ia> 

1,07) 
6:10 
630 

♦6.30 
1,630 

i.»5o; 

2,370 
2.660 
2,470| 

♦2.4701 
«,75<»' 

2,Hr>o, 

3,  2m 
3,  IL'OO 


3. 6701 
3.9001 
4,  lv>0 
4, 120, 
*5,0.Mi 
8.50 
5,:W0' 
4,800 
4,  .580 
4,580 

*5.  050 
5. 0.5<»' 
4,800 
4. 9<X) 
5,0.50 
4,!iOO 

♦i..5s6! 

4,5«*0 
4,700 


6,300 
*..  . 
6, 550 
6.  .^50 
6.5'»0 
6.5.50 
6, 3(i0 

*8,5« 
8. 250 
8.  .5:W 
8.810! 
8,800 
8,550 
t 

*8.5.30 
8, 5i0| 
8. 510, 
8.25'» 

8, 5.%; 

7,67C 


5,0.50 
4,900 


♦3,910 
3.8001 
3,800! 


♦5, 650 
5. 6.50 
6,550 
6,550 
6,«:jo; 
6,830. 


♦7.  .550 
7, 21H) 
0,  8-20 
6.  h20 
6,68«» 
6,8-4) 

♦9,900 


9.600 
9.60<» 
9.(iOO 

8,650 

♦6. 950 
8.080 
7, 5iO 
6, 960 
6, 960 


♦6,150 
6,  I50| 
6, 4V0 
6.  420 
6.4W 
6,150 

♦6."i.50 
•i.  150 
6.  ir.0 
6.  l.VI 
5, 6  iO 
5,400| 

♦.5,400' 
6. 4011 
5,4<N) 
6,400 


5. 370 
5, 370 


4.2521    2,475     4.8741     7,6S4     6,754 


1,820; 
1,360 
1,.SH0 
1,820 
1,500 

♦  i,"R2<') 
l.S.'O 
2.  1.50 
1,8-20 
l,8i0 


♦1.970 
1,970 
1,6.50 


2,  720 
3,250 

"♦6.:V20 
6, 600 
6.  HiO 
,5,800 
5.  .5.50 
2. 8"^ 

♦i.iio 

3,700 
8,700 


8,^80 
3,880 

♦i,606; 
3,700, 
3,2.50 
3.700 
.5, 0.50 

5.  :^oO 

"♦.V.5rvi 

7,900 
6.:^•vM 
7.  l-iO 

6.  8vM) 
6.  H..0 
6.  0.5«) 

♦6.05t> 

.5.'o.5<) 
5,050 
.5,  :-!.'")0 
4,  JiOO 

♦1,970 

i,;i»;o 

2,  SSii 

l.h-20 


4,140 
1,970 
8,910 
♦3,930 
4.600 
4,  WO 
4.8IH) 
4, 6(H) 
4,  6(MI 

♦4,140 
4,3:>o 
4.  140 

4,  .350 

4.35<i 
4,  140 

'♦.3,930 
4,  140 
4.140 
4.irtX» 
.5.:iiM» 
.5.  .5.50 
6.  600 

*6.  32«) 
6.  ♦VXl 
6,  00<t 

6.  h.V » 

7.  C.TO 

8.  820 


♦11.600 
12,250 
12, 2.50, 

15.  2.5*1 
12,600 
12.600 

♦i7.'.5V» 

16,  WX) 
10.  4.5<i 
16.010 
16.010 
16,040 

♦i.5.'.3.S("i 
14.910 
14.940 
14,600 
14.2o() 
14.600 

♦i  4. -2.50 
13.8->0 
r^.K50 
12.780 
I,',  450 
12.  1.5<i 

♦12,  ]iM) 
11,780 


11,480 

11.1.50 

10.5.501 

9,900 

9.601' 

♦8.980 

8. 980 

9,*»fH) 

8.980 

8, 670 

8.670 

8, 080 

8.080 
7.8IH) 
7.  2.50 
7. 2.50 
6.  9.50 

♦«"j.420 
6.  4-20 
5,iH» 
6,  120 

5.  !»IK) 
5.  .Vl() 
.5.  1.5(1 
•5.  150 
.5.  15(1 
4.8SO 
4.  8.-^0 


♦4.40O 
4.100 
3. 950 
1.2:10 
1,000 
780 

I 

♦9001 

900 

720 

1,800 

1,800, 

1,800| 

"♦i,800] 
1,6.50 
1,6.5<» 
1,500 
1,  .500 
1,230 

'♦i,'56o 

1,800 
1,500 

780 
720 


3,002 


4,880 
4,><s() 

♦4,650 
4,180' 
3.tt»*0 
8.{J*<0 
3,980 
4. 1.S0 
3.500 

♦3,300 
3.*K> 
3.080 
3. 080 
3.  OSO 
2, 8>0 

♦3.' .54)0 
2, 880 
2,700 
2,7t>(> 
2,  .'■»Oii 
2,  .120 

♦2,3-20 
1.810 
2.(>0() 
2.(HM) 
•2.  tXMi 
2.00<) 
2,000 


'1,000 


1,0001 

1,00»» 

7^0' 

650 

♦i,'66f) 

900 

i.oooi 

7>0| 
780 
650 

'"♦900 
7-201 


6.V)' 

580 

65'»! 
580 

♦580 
58" 


748 


♦2,000 
1.840 
2,060 
1,40 
2,150 
3,500 


♦6.50 
.580 
460 
580 
5.50 

5io; 


Mean.      3.077      4.653      4.W\     14.02.5      7.64.5      3,132 


♦780 
72o' 
780 
780 1 
78r» 
780 

♦780 
7-20 
7-20 
900 
780 
720 
7 -JO 

♦580 
.5-0 
6.50 

966 


580 
6.50 
6.50, 
6.V) 


670 


♦650 
650 
515 
650 

s-^o 

650 

♦580! 
540 
580 
6501 
6.50' 


♦450 
.580 
510 
5ld 
6.50 

MO, 

I 

♦2,670; 
5101 
450' 
620  i 
650; 
480| 
450 


♦.540      1, 
6.50|     1. 
6.50'     1, 
580l .  . . 
5''0    ♦I, 


Dec. 


580 


1. 
1, 

1, 


6.50 

4501 

_ 

a50,. 

1 

4-6 

65(V 

♦4.50! 

640 

580 

5401 

4.50 

6V), 

480 

♦(i.v) 

5nO!. 

510 
580 
580 
♦.540| 
5401 
990 
800j 
650; 


♦4.50 
540' 
640: 
5401 
640 
640 


612 


615 


65<» 
720| 
980 

♦780 
6.50 
6.53 
7-20 
650 
6.50, 
6.50 

♦650 
650 


540 
540 
540  .. . 
540  ♦I, 
480 
510   1, 

sio 

480 
580  . 
460,  •!, 
610 

.   .   1, 
♦650 

6.50 

6.50  .  . 

580 

510|^  . 

650! 

6.50  i 
65'i 


650 

•980 
980 
7"^ 
980 
9C0 
980 

1,360 
1,100 
1.980 
1.100 


100 
100 
3.50 

450 
500 
3.50 
980 
a50 
980 

i50 

9^1 

100'  1.600 

9^   1,600 

980  ...;... 

980 


100 


♦3,600 
3,500 
8,700 
980  2,500 
lOO;  8,700 
9^1  3,500 

9801 

...  •3.600 
.'  3.500 
1,500 
1,600 
1,130 
780 
1,830 


980 
980 
980 
780 


685 


1.095 


98>» 
580 
650 

♦6.50 
720 
650 
6.50 
.5-0 
580 


»720 
5>0 

.■•.80 
.5.50 
55(» 
651) 


•650 
6.50 
650 
6501 
720 
720 ' 

♦720 ' 
050 
650, 
580 
580 
680' 

♦6.56' 
580 
5S0 
580 
780 
780 

♦780 
5.50 
7-20 

780 
780 


720 


720     1, 
7801     1, 

780 
780  ♦   .. 


7801 

'♦900; 
900 
900 
900 
900^ 
980      1, 500 


1, 
1, 
1. 
1, 
1, 
1, 


330 
3-20 
980 

220 
2-20 
220 

50O 
220 
650 


♦720 

720 

780 

780 

980    ♦I, 
1. 

780 
♦780 

7s») 

9S0 

9(M» 
780    ♦•2. 


1, 
1, 
1, 


1, 
1, 
1. 
1, 


900 


♦900 
9.S0 
980 
980      6. 


.5. 
5. 
5, 
6, 


1,613 


•9.580 

a960 

10.760 

10,760 

11,130 

11.460 

11.460 

♦10.500 

10.760 

9,S80 

9,8^0 

9,280 

8,060 

♦7.840 
6,7«i0 
8.1-20 
7.840 
7,840 
7,840 

♦8.680 
8.1-20 
8,060 
8.060 
8.060 
8,  l-W 


500 
500 
500j 

i^oo; 

500, 
650' 
820 
650 
60O 

880| 
05  I 
8(M 
81 N) 

ooO 

...i  ^7.840 
850  i     7.840 


669 


670         853'     2,418'     9,0-23 


♦Suiuliiys. 


DtBCSABCIB   OF    SxSEAMa:    OSWBQO   BlVBB.  9! 

ifaon  MaiiMu  Plea  in  Stcond-lttl  oj  Otatgo  Bivtr  al  Biak  Dam,  Ohuhqo  Cawttv,  N.  T. 

— (Concluded). 
[Dnlnage  arem.  B.OHO  Sqaiire  Ullet.] 

9      Jul;  ,  Aug.  <  Sept.     Oct.   !  Not,  j   D« 


JiSit:  'isss 

f™-, 

'  %»a\   i.wu    I. 


10.  wo 
lO.  lOff 


MONTH. 

1867. 

ism. 

4,8W 

B.2:« 
e,siM 

lii 

1899. 

21476 

fl:764 

!:Si 

IBOO.    j     I 

1  i 

91022  1     e 

101. 

000 
29 
901 

.«.. 

10.048 

S:J!? 

2:370 

■:]Cc«di-  limll  or  railng  cr 


96 


Report  of  State  Engineer. 


MecM  Monthly  Bun-off  of  Ootoego  River  at  High  Davh  Ovwooo  County^  N.  Y, — (Coneliided  i . 

BBooNi>-rBirr  pkb  bquabk  mue. 


MONTH. 


January . . . 
February . . 

March 

April 

May 

June 

July 

AuiniBt 

September. 
October. . . 
November. 
December. 


1897. 


2.00 
1.23 
0.76 
0.43 
0.47 
0.25 
0.21 
0.36 
0.83 


1808. 

0.08 
1.24 
1.00 
1.51 
1.63 
0.87 
0.36 
0.18 
0.27 
0.40 
0.80 
0.78 


1800. 

0.85 
0.40 
0.07 
1.53 
1.35 
0.40 
0.15 
0.12 
0.12 
0.11 
0.22 
0.32 


1000. 

1001. 

0.61 

1.07 

0.03 

0.37 

0.00 

1.45 

2.80 

8.30 

1.53 

2.00 

0.62 

1.03 

0.10 

0.75 

0.13 

0.30 

0.13 

0.37 

0.17 

0.43 

0.48 

0.58 

1.80 

1.86 

1002. 


INCHB8  ON  DRAINAQB 

ARBA. 

MONTH. 

1807.    ;    1808. 

1800. 

1000. 

1001. 

1002. 

January 

1.13 

0.08 
0.51 
1.12 
1.70 
1.55 
0.44 
0.17 
0.14 
0.13 
0.12 
0.24 
0.86 

0.70 
0.06 
1.14 
8.12 
1.76 
0.69 
0.22 
0.15 
0.14 
0.10 
0.53 
2.08 

1.28 
0.88 
1.67 
8.80 
2.80 
1.83 
0.80 
0.45 
0.41 
0.40 
0.65 
1.57 

February 

March 

April, 



'2!23 

1.20 
2.20 
IBS 

May 

1.78          1.78 
0.85          0.07 
0.40          0.41 
0.54          0.20 
0.28          0.30 
0.24  '       0.46 
0.40  '       0.00 
0.05         0.00 

June 

July 

Septembtw 

Ortoher 

November 

December. 

_.._...                   1 

8eo.fu 
H,OI» 

l*.000 

1»,(I00 

10,000 

8,000 

1 

D» 

lOM 

to  20 

'.S- 

I5m 

■Jo? 

E 

10? 

AUb." 

"SEPT. 

NOV. 

h 

I 

1 

B 

» 

il 

4,000 

S.000 

ID 

1 

1 

1 

■ 

J 

I 

1 

1 

1 

1 

J 

i 

w 

Dladiarss  of  Osw«KO  River  Kt  Higb  Dud,  three,  mllci'from  Lake  Ontario  ■■  Oswricn.  0 


[>lMtiirg«  or  OiTBJia  R 


M  rrom  Lake  Oatado  at  Oiwego,  0«wagi 


Cwintj,  N.  T.,  1901 


Discharge  op  Streams:  Genesee  Biyer.  97 

GENESEE  RIVER  AT  ROCHESTER,  MONROE  COUNTY, 

N.  Y. 

Genesee  River  rises  in  Potter  County,  Pa.  It  flows  northerly, 
crossing  the  State  of  New  York,  and  entering  Lake  Ontario  at 
Charlotte.  There  is  a  total  fall  of  263  feet  within  the  city  of 
Rochester,  chiefly  divided  between  three  cascades,  with  an 
aggregate  abrupt  pitch  of  205  feet,  the  remaining  fall  being  dis- 
tributed between  dams  and  rapids.  There  are  extensive  water- 
power  developments  at  each  fall.*»  In  the  vicinity  of  Portage 
the  stream  flows  through  a  narrow  gorge  in  Niagara  limestone, 
where  a  total  fall  of  330  feet  occurs.  Of  this  about  266  feet  is 
in  three  abrupt  pitches.  There  is  a  descent,  including  rapids,  of 
70, 110  and  150  feet,  respectively,  at  the  three  principal  falls. 

Beginning  in  March,  1893,  a  record  has  been  kept  of  the  daily 
elevation  of  water  surface  in  the  pond  above  Johnson  and  Sey- 
mour dam  In  Rochester.  This  record  has  been  furnished  by 
Mr.  E.  A.  Fisher,  City  Engineer.  The  final  results  are  not  ready 
for  publication.  The  following  tables  show  a  summary  of  the 
monthly  variations  in  water  level.  The  Johnson  and  Seymour 
dam  affords  power  for  25  mills  under  a  head  of  19  feet.  Water 
is  drawn  through  two  canals,  one  at  each  end  of  the  dam.  These 
canals  take  the  entire  flow  of  the  stream  during  dry  months.  A 
State  dam,  a  short  distance  upstream,  diverts  water  for  supply 
of  Erie  canal.  Previous  gauging  records  for  Genesee  River  have 
been  published  in  the  reports  of  the  State  Engineer  and  Sur- 
veyor of  New  York  and  of  United  States  Geological  Survey  as 
described  below. 

A  gauge  board  was  placed  above  the  timber  dam  of  the  Mount 
Morris  Hydraulic  Power  Company  by  Aug.  Kibbie,  and  a  record 
kept  there  from  June  17  to  December  2,  1890.  The  flow  over 
the  dam,  which  had  a  somewhat  irregular  crest  337  feet  in 
length,  was  computed  by  the  weir  formula,  using  a  constant 
coefficient  of  3.4.  An  allowance  of  160  second-feet  was  made 
for  leakage  and  diversion  for  power  purposes.    The  results  of 


a  Tenth  XJ.  S.  Ceninis  VoL  10,  pp.  460-470;  alao  Report  of  N.  Y.  Stste  Encineer  and  Surveyor 
1896,  pp.  714  and  715. 


» 


REPoaT  OF  Stai'b  Enoinbbb. 


\ 


Mr*  Kibbi^e's  gangings  are  to  be  found  in  Beport  of  New  York 
State  Engineer  and  Surveyor,  1890,  Plate  11,  Appendix  P. 

In  May,  1893,  a  gauge  was  re-established  at  the  Mount  Morris 
dam  by  George  W.  Rafter.  Diagrams  showing  the  results  of 
these  gaugings  for  the  period  from  August,  1893,  to  January, 
1895,  inclusive,  and  February,  1895,  to  November,  1896,  inclusiv^ 
are  to  be  found  in  the  reports  of  the  State  Engineer  and  Sur- 
veyor, 1894,  page  336,  and  1896,  page  644,  respectively.  During 
the  summer  of  1896  a  sharp-edged  weir  was  established  in  Gene- 
see River,  two  and  one-half  miles  below  Mount  Morris  dam. 
Simultaneous  observations  taken  at  the  weir  and  dam  were  used 
to  accurately  calibrate  the  latter  for  flows  up  to  5,000  second- 
feet.  The  Francis  formula  was  used  for  calculating  the  flow 
over  the  weir.  The  corrected  monthly  mean  flows,  September, 
1893,  to  November,  1896,  inclusive,  are  given  in  the  Twentieth 
Annual  Report  of  United  States  Geological  Survey,  part  4, 
pages  225-227.  The  sharp  edged  weir  at  Mount  Morris  was 
injured  by  flood  in  October,  1896,  and  has  never  been  repaired. 
The  Old  Mount  Morris  dam  was  carried  away  by  high  water 
March,  1897. 

Drainaoe  Ar§a$  Tribuiary  to  Oenmf  River, 


LOCATION. 


Portafte  Falls. 
MouiJt  Morris. 
Rochester. . . . 
Mouth 


Square 
miles. 


1.000 
1.070 
2.30A 
2.440 


^ 


Unusual  floods  have  occurred  on  Genesee  Biver  in  1815,  1835, 
1857, 1865  and  1896.'  The  following  are  the  calculated  maximum 
rates  of  discharge: 

EttimaUd  Flood  Discharge  of  Oeneeee  Bieer. 


LOCATION. 


Rochester. . . . 
Roohester. . . . 
liouDt  Morris, 


Date. 


March  10,  1865. 
Junel,  1889... 
May  2,  1894.... 


Second-feet. 


40.000 
27.000 
42.000 


Second-feet, 
per  square 


17.0 
11.4 
39.2 


The  lesser  intensity  of  floods  at  Rochester  is  attributed 
largely  to  surface  storage  due  to  flooding  of  extensive  inter- 
vening flat  lands  bordering  the  river. 

a  Described  in  Report  N.  Y.  Sute  Engineer  and  Surveyor,  1890,  pp.  639-644. 


Gpnnee  Riv«r  Lower  Falls  (8B  feet).  Rochexter.  Munroe  Countv.  N.  Y,.  1902,  during  hich  » 


I 
I 


biscHAKOB  OF  Stbdahs:  Gbnbskb  Bivbb. 
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Monthly  Topoffraphieal  Blevatum  of  the  Oertfee  Bivor  at  tht  Johnson  and  Seymour  Dam 

Rocheeter,  N,  Y. 

Note — The  elevation  of  the  creat  of  the  Johnson  and  Seymour  dam  is  241 .91. 


1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

MONTH. 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

.  -  ...        ' 

elevation. 

elevation. 

elevation. 

elevation. 

elevation. 

elevation. 

elevation. 

Jan 

244.86 

243.33 

243.55 

244.08 

245.44 

'245.86 

JT  0D*  •  •  •  •  •  • 

244.93 

242.31 

244.58 

242.91 

246.15 

244.15 

March... . 

246.41 

247.04 

245.24 

246.96 

246.13 

245.55 

245.17 

April 

244.65 

246.08 

246.26 

t249.47 

244.20 

245.25 

244.92 

May 

245.78 

248.34 

242.43 

242.49 

243.86 

243.85 

243.09 

June 

♦241.68 

245.20 

242.28 

243.12 

242.22 

242.57 

242.11 

July 

♦240.88 

242.17 

241.99 

242.18 

242.71 

242.27 

♦241.10 

AuKust... 

244.40 

242.13 

♦241.77 

242.30 

242.50 

243.53 

♦239.40 

Sept 

243.68 

245.18 

♦241.71 

♦240.73 

♦240.40 

241.99 

♦240.27 

October... 

243.43 

243.62 

♦239.88 

245.55 

♦240.27 

243.60 

♦240.38 

Nov 

243.65 

243.16 

242.57 

242.92 

242.71 

246.65 

242.36 

Deo 

Year.. 

246.36 

242.85 

245.29 

244.18 

243.75 

246.85 

243.75 

246.41 

248.34 

246.26 

249.47 

246.13 

246.15 

242.71 

Monthly  Topographical  Elevation  of  the  Geneeee  River  at  the  Johneon  and  Seymour  Dam 

Rocheeter  N.  y.— (Continued). 


MONTH. 

1893. 
Minimum 
elevation. 

1894. 
Minimum 
elevation. 

1895. 
Minimum 
elevation. 

1896. 
Minimum 
elevation. 

1897. 
Minimum 
elevation. 

1898. 
Minimum 
elevation. 

1899. 
Minimum 
elevation. 

February 
March...  . 

April 

May 

June 

July 

Ausuitt... 

Sept 

October  . 
Nov 

"24i!93 
241.96 
♦241.76 
♦2.39.96 
♦239.28 
♦239.18 
♦241  03 
♦240.50 
♦241.43 
242.26 

242.23 

242.12 

242.64 

242.66 

242.34 

242.06 

♦240.24 

♦239.85 

♦239.26 

♦240.98 

242.16 

♦240.96 

♦241.28 
♦240  81 
243.09 
242.34 
♦241.88 
♦239.22 
♦239.18 
♦239.18 
♦239.02 
♦239.01 
♦239.25 
♦239.11 

-241.70 

242.  <^b 

242.44 

242.49 

♦241.60 

♦241.66 

♦239.61 

♦230.28 

♦239.08 

♦240.95 

♦240.91 

♦239.05 

♦241.16 

♦241.42 

242.29 

242.67 

242  15 

♦239.65 

♦239.69 

♦239   13 

♦238.95 

♦238.85 

♦238.83 

♦241.39 

♦240.45 

242.08 

242.72 

242.28 

242.37 

♦241.82 

♦239.30 

♦241 . 15 

♦240.12 

♦240.20 

242.06 

♦241.45 

242.15 

♦241.85 

242.84 

242.56 

242.02 

♦239.42 

♦239.05 

♦238.86 

♦288.85 

■^2?9  00 

♦240.05 

♦240.60 

Year . . 

♦239.18 

♦239.26 

♦239.01 

♦239.05 

♦238.83 

♦239.30 

♦238.85 

Monthly  Topoffraphieal  Elevation  of  the  Geneeee  River  at  the  Johneon  and  Seymour  Dam, 

RocheMter,  N.  Y, 


MONTH. 

1893. 

Mean 

elevation. 

1894. 

Mean 

elevation. 

1895. 

Mean 

elevation. 

1896. 

Mean 

elevation. 

1897. 

Mean 

elevation. 

1898. 

Mean 

elevation. 

1890. 
Mean 

January  . 
February 
March.. . . 

April 

May 

June 

July 

August . . 

Seot 

Oct 

Nov 

Dec 

"243!  54 

243.27 

243.15 

♦240.80 

♦239.95 

♦239.67 

242.12 

241  81 

242.09 

243.44 

243.15 

242  97 

244.22 

244.12 

245.50 

243.05 

♦241.33 

♦241.39 

*241.86 

♦241.85 

242.61 

242.22 

242.35 

♦241.42 

243.66 

243.59 

242.23 

♦241.78 

♦240.28 

♦240.30 

♦239.43 

♦239.23 

♦240.83 

♦241.53 

242.30 
243.12 
243.70 
244.59 
242.09 
242.14 
241.94 
♦240.69 
♦239.51 
242.59 
242.06 
242.16 

242.34 

242.50 

244.00 

243.12 

242.63 

♦241.26 

♦241.50 

♦239.64 

♦239.32 

♦239.22 

♦240.69 

242.10 

242.92 

243.37 

243.81 

243.09 

242.82 

242.16 

♦240.70 

242.20 

♦241.08 

♦241.71 

242.87 

242.68 

248  38 

242.45 

243.41 

243.24 

242.84 

♦240.02 

♦240.08 

♦230.10 

♦230  25 

♦230.51 

♦241.60 

242.80 

Year.. 

241.98 

242.85 

♦241.88          242.24 

•241.54 

242.45 

♦241 .47 

♦  Elevation  of  water  below  crest  of  dam. 
t  Highwater  of  April  1, 1896. 


•  •• 
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ST.  LAWRENCE  DRAINAGE  BASIN. 

St.  Lawrence  River  receives  tlie  drainage  from  a  number  of 
important  watersheds  in  northern  New  York.  Its  streams  have 
their  headwaters  in  the  northwestern  slope  of  the  Adirondacks, 
where  numerous  lakes  and  ponds  conserve  a  large  portion  of 
the  naturally  heavy  precipitation. 

There  are  five  main  streams,  Oswegatchie,  Orasse,  Raquette, 
Salmon  and  Chateaugay  rivers,  which  How  in  a  northwesterly 
direction  in  courses  more  or  less  paralli  1.  Important  water- 
falls occur  in  several  of  the  streams  m»5»r  the  points  where 
they  emerge  from  the  Adirondacks,  and  fall  over  ledges  of 
gneiss,  standstone  and  granite  onto  the  drift  filled  plains  below. 

Oswegatchie  and  Raquette  Rivers  are  described  in  connec- 
tion with  gaugings  on  these  streams.  Grasse  River  drains  a 
long,  narraw  watershed  lying  intermediate  between  Oswe- 
gatchie and  Raquette  Rivers.  The  channel  of  Grasse  River  is 
parallel  to  St.  Lawrence  River  throughout  the  lower  18  miles 
of  its  course.  For  several  miles  of  this  distance  it  is  separated 
from  the  St.  Lawrence  by  a  neck  of  land  not  exceeding  four 
miles  in  width.  Within  this  distance  occurs  the  Long  Sault 
rapids  of  St.  Lawrence  River,  comprising  a  fall  of  45  to  50  feet. 
This  fact  has  been  taken  advantage  of  for  the  construction  of  a 
great  hydraulic  power  plant  by  the  St.  Lawrence  Power  Com- 
pany. A  canal  3^4  miles  in  length  has  been  cut  across  the  divide 
opposite  Massena  by  which  water  is  diverted  from  near  the 
head  of  Long  Sault  Rapids  to  a  power  plant  situated  on  the 
bank  of  Grasse  River.  Thirty-five  thousand  horse  power  is 
develoi>ed,  under  a  head  of  42  feet.  The  spent  water  is  turned 
into  Grasse  River,  which  is  used  as  a  tail-race." 

Owing  to  its  lack  of  storage,  water  power  on  Grasse  River  is 
of  less  importance  than  on  its  neighboring  streams,  Oswegatchie 
and  Raquette  Rivers.  At  Chase  Mills  a  power  exists,  giving  a 
fall  of  8  feet,  which  it  is  stated,  could  be  increased  to  30  feet 


a  Full  descriptions  ar«  glTon  la  Engineering  News  Feb.  21,  1901,  pp.  130-182.  and 
tn  a  pamphlet,  "  The  St  Lawrence  Power  Company  of  Massena,  New  Tork«"  issued 
by  the  companT. 
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by  the  constrnction  of  a  suitable  dam  which  would  back  water 
to  the  head  of  Chamberlain  Bapids,  some  distance  upstream. 
Below  Russell  an  undeveloped  power  exists,  where,  it  is  stated, 
a  fall  of  26  feet  could  be  obtained. 

Orasse  River  has  a  drainage  area  above  Canton  of  113  square 
miles,  and  of  637  square  miles  above  its  mouth.  The  stated 
high  water  marks  at  Chase  Mills  indicate  a  maximum  discharge 
of  4,700  second-feet  in  the  spring  of  1897.  The  drainage  areas 
of  other  streams  tributary  to  St.  Lawrence  River  are  given 
below: 


stream. 


W«rt  branch  St.  ReiriA  niver  ahove  Junction  of  branches. 
Ea^t  branch  St.  Retciit  River  above  junction  of  branohee. 

St.  IXtfOP  Hiver  below  junction  of  two  branchen 

Deer  Hiver  aliove  junction  with  St.  Reftia  lUver 

St.  Heci«  River  al>ove  mouth 

Little  Snimon  River  above  junction  with  £bdmon  River. . 

Salmon  River  above  Malone 

Salmon  Hiver  above  Little  Salmon  River 

Salmon  River  below  junction  iicith  Little  Salmon  River. . 

Salmon  River  above  mouth 

Trout  River  above  New  York  State  tine 

Qkateaufcay  River  above  New  York  State  line 


Square 
milee. 


290 

347 
627 
212 
910 
103 
170 
273 
452 
480 
120 
190 


Prineipal  Detfdoped  Water  Powera  en  Oratae  River. 


No. 

of 

dam. 


1 
2 

3 
4 
6 
8 
7 
8 
0 
10 


1 

2 
8 

4 


No. 

of 
mills 

at 
dam. 


8 
2 
1 
5 

1 

4 
4 
1 
1 
2 


1 
1 
1 
1 


LOCATION. 


Mas^na 

Lewiiiville. . . . 
Chase  Mills... 

Madrid 

Bucks  Bridge. 

Morley 

Canton 

Canton 

Pyrites 

Russell 


Little  River. 
Little  River. 
Little  River. 
Little  River. 


Head  xif  Fbbt. 


• 


8 
0 
8 
0 
9 
8 
12 


10 


3 


7* 

6 

8 

5 

8 

3 

6 


► 


8 

7 
8 

7 

V 

9 


65 
8 


,1 


8 
6 
2 
57 
60 
8 


8 


Use  made  of  power. 


Grist  and  plaoins  mills. 

Orist  and  saw  mills. 

Custom  »aw  mill. 

ClothinK.  feed  and  saw  mills. 

Saw  mill. 

Woodworking  and  feed  mills. 

Orii^.  raw  mUls,  foundries,  etc. 

Raw  mill. 

Siilpbite  pulp  mill. 

Woodworlcing  and  grist  mills. 


Water  power  on  Little  River.^ 


12 
14 
14 
12 


8 


Saw'mill. 

Woodworking  and  grist  mills. 

Grist  miU. 


102  Report  of  Statb  Engineer. 

OSWEGATCHIE  RIVER. 

This  stream  has  its  source  in  a  region  of  lakes  and  timbered 
swamps  in  southern  St.  Lawrence  county.  The  largest  of  tli€i 
lakes  is  Cranberry  Lake,  which  affords  valuable  storage   to| 

water  power  users  on  its  outlet.  East  branch  Oswegatchie  River.  \ 

I 

The  east  and  west  branches  flow  in  a  general  direction  north- 
westerly. The  two  branches  join  near  Talcville.  Prom  Gouver- 
neur  to  Oxbow  the  river  flows  southwest.  It  then  turns 
abruptly  to  the  northeast.  At  Galilee  it  is  joined  by  the  outlet 
of  Black  Lake,  and  Anally  enters  St.  Lawrence  River  at 
Ogdensburg. 

Drainaif  Artaof  Otwtaaiehit  Biper, 


LOCATION. 


Eftst  branch  Oswegatehie  River  ahmra  mouth 

West  branch  <>«we|Mitchie  River  above  mouth 

O8we8atohi«>  River  below  junction  of  two  branohee. 

Oswegatchie  Uiver  above  Qouvemeur 

Oswegatchie  River  a^>ove  Galilee 

Indian  River  above  Philadelphia 

Black  lake  watemhed  above  ualilee 

Oswegatchie  River  below  Dlaek  Lake  Junction.. . . . 
Oswegatchie  River  above  Ogdensburg 


Square 


SfiS 

272 

630 

727 

1.033 

216 

644 

1.677 

1,600 


Cranberry  Lake  has  a  water  surface  area  of  12.8  square  miles. 
Storage  is  developed  by  a  federation  of  the  water  power  users 
below.  Black  Lake,  having  a  water  surface  area  of  17.2  square 
miles,  aids  to  regulate  the  flow  at  Ogdensburg.  Opportunity 
for  storage  is  presented  on  Indian  River  by  Indian  and  Bona- 
parte Lakes.  Storage  is  maintained  on  Lake  Bonaparte  as  a 
private  enterprise,  water  power  users  below  paying  for  the  use 
of  the  water  during  the  dry  season. 

The  first  water  power  on  the  stream  is  at  Ogdensburg.  The 
dam  is  of  timber,  originally  constructed  in  1796.  With  the 
exception  of  the  Ogdensburg  city  pumping  station  on  the  right 
bank,  power  is  transmitted  to  the  mills  through  an  open 
hydraulic  canal.  The  power  is  partitioned  into  101  privileges, 
of  which  26  are  termed  first-class  and  75  second-class.  Of  these, 
82  are  in  use,  this  number  including  all  the  first-class  privileges. 
In  1872,  the  Supreme  Court  was  called  upon  to  define  the  rights 
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of  the  seyeral  claimants.  A  system  of  weirs  with  movable 
crests  was  established.  One  being  placed  at  the  entrance  to 
each  penstock.  Over  these  weirs  the  water  most  pass  in  order 
10  reach  the  turbines.  The  head  is  never  allowed  to  go  below 
8  feet.  During  low  water,  excessive  draught  is  prevented  by 
raising  the  weirs.  The  crests  of  the  weirs  for  second-class  privi- 
leges are  kept  1.6  feet  above  those  for  first-class.  A  standard 
form  of  weir  is  used  for  all  provileges,  the  weirs  having  a  crest 
length  of  4  feet. 

One  first-class  privilege  is  accepted  as  being  32  second-feet 
under  the  existing  head,  or  29  horse-power  theoretical,  under 
the  minimum  head  of  8  feet.  The  total  power  provided  for  is 
754  theoretical  horse-power.  This  would  require  a  minimum 
flow  of  the  stream  of  928  second-feet. 

The  maximum  reported  high-Water  of  Oswegatchie  Biver  at 
Ogdensburg  dam,  produced  a  depth  of  5.6  feet  on  the  crest  of  the 
dam,  corresponding  to  an  estimated  discharge  of  15,500  second- 
feet,  or  9.6  second-feet  per  square  mile. 

At  Heuvelton,  above  Black  Lake  inlet,  the  estimated  dis- 
charge from  the  reported  high-water  marks  is  9,019  second-feet 
or  9.7  second-feet  per  square  mile. 

A  current  meter  measurement  of  the  low-water  flow  of  Oswe- 
gatchie Biver  at  Eel  Weir  Bridge,  6  miles  above  Ogdensburg, 
was  made  September  25,  1900;  the  discharge  was  found  to  be 
614  second-feet,  or  0.4  second-foot  per  square  mile.  At  Heuvel- 
ton the  measured  discharge  on  September  26,  1900,  was  804 
second-feet  or  0.8  second-foot  per  square  mile  from  the  tribu- 
tary drainage  area  of  1,027  square  miles. 

The  discharge  of  Indian  Biver  at  Town  Line  Bridge,  above 
Philadelphia,  was  28.5  second-feet  on  September  28,  1900.  On 
East  branch  Oswegatchie  Biver,  above  Oswegatchie,  are  three 
undeveloped  powers,  capable  of  affording  falls  of  60,  20,  and 
20  feet  respectively,  by  the  construction  of  low  diverting  dams 
on  their  crests. 

Six  miles  above  Harrisville,  on  Middle  Branch  Oswegatchie 
Biver,  occurs  a  series  of  seven  or  eight  falls,  including  Jerden 
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and  Kilbnrn  Falls.  Among  these  is  Bluice  Falls,  where  the 
stream  goes  aroond  an  abrupt  headland  in  a  narrow  channel, 
having  a  nearly  precipitous  descent  of  about  100  feet. 

At  Bensselaer  Falls,  Oswegatchie  and  Grasse  Bivers  are  sep- 
arated  by  a  low  lying  swampy  plain,  draining  in  both  directions 
through  a  so-called  ^^  natural  canal." 

Most  of  the  powers  of  the  Lower  Oswegatchie  watershed  have 
been  developed  by  the  construction  of  timber  dams  on  the  crests 
of  natural  rifts,  and  there  is  very  little  opportunity  for  increas- 
ing the  power  except  by  centralizing  the  plants  in  single  stations 
and  installing  more  modern  and  highly  efficient  turbines. 

At  Oouverneur  a  natural  fall  of  3  feet  ov^r  rocks  has  been 
Increased  to  8  feet  by  the  construction  of  a  dam.  The  mills  are 
distributed  in  a  row  across  the  stream  channel;  each  apparently 
being  intended  by  the  original  partitioner  to  have  the  use  of  so 
much  water  as  flowed  over  the  section  of  the  stream  channel  he 
occupies.  Above  Gouverneur  the  power  is  chiefly  utilized  for 
the  pulverization  of  talc  in  the  production  of  mineral  fibre.' 

At  Theresa,  on  Indian  Biver,  power  is  developed  under  a  head 
of  20  feet,  capable  of  increase  to  35  feet ;  similarly,  at  Philadel- 
phia, on  the  same  stream,  the  existing  head  of  27.5  feet  is  capa- 
ble of  increase  to  40  feet. 

Arrangements  have  been  made  for  a  current  meter  station 
on  Oswegatchie  Biver  at  Eel  Weir  Bridge,  six  miles  above 
Ogdensburg. 


a  See  The  Talc  Industry  of  St.  Lawrence  County,  C.  H.  Smyth,  Jr..  in  Report  N.  T. 
State  Museum.  1895 ;  pt.  11,  pp.  661-671. 
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~  "^  ~   Principal  Dtotioped  WaUr  Pcvw  on  ih»  Omp^ootehU  River. 


LOCATION. 


Oflfdeadburg. . . . 

Heuvelton 

Ren«vGlaer  Falls 
Cooperi)  Falla. . . 
Wcgatchie 


Natural  Dam. 
Gouvemeur... 
Hailsboro. . . . 
Hailshnro. . . . 
liaiUboro. . . . 


Hoilflboro 

Hailsboro 

Emeryville 

Holficeville 

Talcville 

Edwards 

8nuth  Edwards. 

Fine 

Oswesatchie.. .. 
Newton  Fnlls. . . 
Newton  Fails'... 


Head  in  Fsbt. 


I 


12 
8 
8 


0 


4 
8 
7 


I 


88 


8 
8 
7i 
8 
11 

7 


30 


12 

18 
20 
31 
16 
12 
12 


34 
20 
38 


i 


336 

5 

81 


li>0 
82 


1 
33 
11 

1 
10 


150 


Water  Power  on  the  Weet  Branch, 


1 

2 

8 

4 

6 

Below  Fullerville.. 

Fullen'inc 

Fiillerville 

Genrs  Corners 

Harrisville 


10 


8 


13 
12 
19} 
0 
13 


20 


3 


Use  made  of  power. 


General  maniifartnrinK. 

Woodworking  and  grist  mill. 

Saw  milU  aiiu  custom  mills. 

Saw  mill  privilcKes. 

Abandoned  wo<iIen  mill.    Saw  millt 

runs  in  winter. 
Saw  and  paper  raiUn. 
General  manufactxiring. 
Talc  pulp. 
Talc  i»ulp. 
Wood-working  mills.  Custom  giind- 

ins. 
Talc  pulp. 

Ouwegat  hie  light  and  Powor  Co. 
Gouverrieur  Wood  Pulp  Co. 
U.S.TulcandPulpCo. 
Talc  mine. 
Grist  and  saw  mills. 

Saw  and  paper  mills. 
Standard  Pulp  Co. 
S  Wood  pulp. 
I  Wood  pulp  paper. 


Talc  pulp. 

Iron  works  (abandonecl) 
Wood  and  talc  fnilp. 
Saw  mill  (abandoned). 
Grist  mill. 


RAQUETTE  RIVER. 

Raquette  River  drains  a  long,  narrow  watershed  extending 
from  northern  Hamilton  county  to  St.  Lawrence  River.  Above 
Piercefield  the  drainage  basin  broadens  out,  including  a  region 
interspersed  with  lakes  and  ponds  and  affording  ample  opportu- 
nities for  storage  development,*  as  shown  by  the  following  list 
of  lakes: 


LAKE. 


Blue  Mountain  Lake  a 

Ks'pi^tio  Lake 

Forke^^I  Lake '. . . . 

LoHR  Lake 

Little  Tupper  Lake. . . 


Surfnce  area, 
pquare  mile:*. 


3.9 
8.3 
2.5 
4.7 
8.0 


Drsinage  area, 
square  miles. 


39.26 
93.9 
39  8 
152  2 
69.3 


a  Including  Eagle  and  Utowana  Lakes. 

5  Described  In  Report  on  A  Survey  of  Upper  Hudson  and  Raquette  rlvere,  Farrand 
N.  Benedict,  1872. 
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'The  upper  plateau  of  Baqnette  River  watershed  is  compara- 
tively flat.  Where  the  outflowing  stream  reaches  the  outcrop 
of  granitic  gneiss,  forming  the  northwestern  boundary  line  of 
the  Adirondack  region,  it  wears  its  way  downward  very  slowly. 
From  above  Colton  Falls  to  Hannawa  Falls,  a  distance  of  5 
miles,  a  total  fall  of  386  feet  occurs.  With  the  exception  of  an 
old  mill  at  its  head,  the  upper  portion  of  this  fall  is 
undeveloped. 

Much  of  the  fall  occurs  in  passing  a  deep,  narrow  gorge  mostly 

in  Potsdam  sandstone,  affording  both  excellent  sites  and  mate- 

« 

rials  for  dams.    The  most  rapid  descent  is  at  Colton,  where  a 
fall  of  100  feet  occurs  in  a  series  of  short  cascades. 

Qoing  upstream,  there  are  additional  opportunities  for  power 
development  at  Higley  Falls,  South  Colton  Falls,  and  at  Rain- 
bow, Gaintwist,  Leonard,  Starks,  Carry  and  Raquette  Falls. 
These  latter  are  in  the  heart  of  the  timbered  region  of  the  Adi- 
dondacks,  and,  lacking  railroad  facilities,  are  of  little  present 
importance.  At  Piercefield  Falls,  where  the  stream  is  crossed 
by  the  Adirondack  Division  of  the  N.  Y.  C  and  H.  R.  R.  R.,  is  an 
important  power  development  in  connection  with  lumber 
industries. 

Ihrnnaoe  Areaa  of  HtiquHf  River, 


LOCATION. 


Above  Fiercefield 

Above  Hannawa  Falls. . 
Above  Mamena  Springs. 
Above  mouth 


Square 
miles. 


695 
967 

1,240 


In  connection  with  the  development  of  water  power  at  the 
lower  descent  of  84  feet  at  Hannawa  Falls,  a  gauging  record  has 
been  established  to  determine  the  total  flow  of  the  stream  past 
the  dam  and  power  plant.  The  gauging  record  was  started  Sep- 
tember 1,  1902;  readings  are  taken  twice  daily  by  Wilson  Gil- 
man,  C.  E.  The  dam  is  constructed  of  Potsdam  red 
sandstone,  with  an  ogee  shaped  cross  section.  The  length 
of  the  crest  of  the  overflow  is  234.6  feet.  Water  is  carried  along 
the  top  of  the  bluflf  at  the  right  of  the  dam  through  an  open 


RaqUBtte  River.     HItfey  Falla  above  ColtOD.  St,  Lawmige  County.  N.  Y. 


Raquatis  River.     Upper  Falls  at  <.'oltan,  8l.  Lawnnee  CoUDty,  N.  Y. 
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earth  canal  2^700  feet  in  length.  The  power  canal  terminates  in 
a  f orebay  from  which  the  water  is  conducted  to  the  turbines  in 
the  power  hoase,  at  the  foot  of  the  cli£f,  through  6-foot  steel 
penstocks.  The  turbines  are  a  specially  built  wheel  of  the  Sam- 
son type,  constructed  by  James  Leffel  &  Company,  of  Spring- 
Held,  Ohio;  two  runners  being  placed  horizontally  on  the  same 
shaft.  The  records  kept  for  determining  the  volume  of  flow 
include,  depth  flowing  over  spillway,  the  discharge^  through 
waste  gates,  and  the  water  used  to  drive  the  turbines. 

The  pond  formed  by  the  dam  affords  a  storage  surface  of 
about  200  acres.* 

A  current  meter  measurement  was  made  at  Potsdam,  N.  Y., 
by  Wallace  C.  Johnston  on  August  28,  1898,  which  probably 
showed  the  extreme  low-water  flow  for  that  year,  which  was 
755  second-feet. 

A  current  meter  measurement  at  Massena  Springs  Highway 
bridge  October  2-3,  1900,  showed  the  low  water  flow  of  Raquette 
River  at  that  time  to  be  934  second-feet,  or  0.78  second-foot  per 
square  mile. 

Water  power  has  been  developed  on  Lower  Raquette  River  at 
Norfolk,  by  carrying  water  around  existing  dams  over  a  long 
rapid,  so  as  to  obtain  a  total  fall  of  32  feet.  The  power  obtained 
will  be  used  in  the  manufacture  of  paper.  At  Norwood  a  power 
exists  where  8-foot  head  is  now  obtained,  which  could  be  re-de- 
veloped so  as  to  afford  a  total  fall  of  26  feet  with  extensive  pond 
storage. 


LAKE   CHAMPLAIN   OUTLET  AT   PORT   MONTGOMERY, 

CLINTON  COUNTY,  N.  Y. 

Lake  Champlain  drains  an  area  of  7,750  square  miles,  of  which 
the  major  portion  lies  in  the  State  of  New  York.  The  center 
line  of  the  lake  forms  the  boundary  between  New  York  and  Ver- 
mont. The  foot  of  the  lake  is  situated  at  Rouse  Point,  near 
the  Canadian  boundary  line.    Richelieu  River,  the  outlet  of  the 


a  This  plant  is  described  In  Bngineering  Record,  December  7,  1901,  pp.  646-549. 
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lake,  is  75  miles  in  length.  It  flows  northerly  across  the  ProT- 
ince  of  Quebec  and  enters  St.  Lawrence  Biver  at  SoreL  The  lake 
has  a  water  surface  area  of  437  square  miles.  It  receiyes  the 
drainage  from  the  northeast  slope  of  the  Adirondacks.  The 
principal  tributary  streams  in  New  York  are  Chazy,  Baranao 
and  A  usable  rivers.  A  record  of  the  elevation  of  lake  surface 
at  Bouse  Point  has  been  kept  by  the  U.  S.  Corps  of  Engineers, 
at  Fort  Montgomery,  beginning  1875. 

Through  the  courtesy  of  Capt.  Harry  Taylor,  the  guage  read- 
ings taken  by  Wm.  McGomb  at  9  a.  m.  each  day  are  reported 
weekly  to  the  TJ.  S.  Geological  Survey. 

In  1896  the  construction  of  the  dam  and  power  plant  at 
Chambly  was  begun  for  the  Boyal  Electric  Company  of  Mon- 
treal." The  dam  is  of  concrete  masonry,  strengthened  with  im- 
bedded bent  iron  bars.  It  has  an  ogee  cross  section,  a  vertical 
upstream  face,  and  a  crest  6  feet  wide,  sloping  downward  from 
the  lip  to  the  upstream  edge  2  inches  per  foot.  The  height  of 
the  dam  from  apron  to  crest  is  18  feet,  and  it  affords  a  fall  of 
28  feet  at  the  power-house.  A  calibration  curve  of  Bichelieu 
Biver  was  calculated  by  the  United  States  Board  of  Engineers 
on  Deep  Waterways,  by  comparing  the  computed  discharge  over 
this  dam  with  the  corresponding  stage  of  Lake  Champlain  at 
Port  Montgomery,  taking  into  consideration  the  slope  of  Biche- 
lieu Biver  in  the  intervening  distance  of  35  miles  from  Bouse's 
Point  to  Chambly.  From  this  curve  the  discharge  in  second- 
feet,  corresponding  to  the  observed  stages  of  Lake  Champlain 
at  Fort  Montgomery,  has  been  deduced.^ 


Elevation  of  Lake  ChamplAin  at  Fort  Montgomery,  S.  T. 
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a  De8crih'«<l  in  Engicieerins  Iteoonl,  June  17,  1899:  pp.  50-51. 

6  Report  of  U.  S.  Board  of  Englneera  on  Deep  Waterway  «•  pt.  1*  pp.  821-828. 
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DiscHABGB  OF  Btreams:  Laeb  Ghamplain  Outlet.      Ill 

if Mfi  Monthly  Bun-oif  of  TAko  ChampUnn  Drainaeo  BaHn  at  ChamUy,  P,  Q, 

[Drainairs  area,  7,750  tqusze  mUes.] 

IN  •BOONS-VBBT. 


January. . . 
February. . 

March 

AprU 

May 

June 

July 

August. . . . 
8ept  ember. 
October. . . 
November. 
December. 


1899. 

1900. 

1901. 

10.630 

10.900 

11.920 

9,618 

14.510 

9.888 

13,322 

16.046 

10,338 

21.678 

22.242 

30.618 

24.595 

18.040 

28.433 

13.903 

18,786 

20.939 

9.622 

12.014 

13.236 

6.877 

9.300 

10,067 

5.174 

7.178 

7,604 

4.531 

6.593 

6.377 

8.950 

8.037 

6,082 

11,432 

13,327 

10.463 

1002. 


12,295 
10,877 
28.700 
31.282 
22.212 
20.474 
16.3.^8 
13.315 
10.206 
8.6.'>7 
10,777 
10,405 


RKCnN1>-r«CT  PTSR  8QU\R1B  MTLV. 


1S99. 

1900. 

1901. 

1902. 

January 

1.37 

1.25 

1.63 

2.80 

3.17 

1.79 

1.25 

.89 

.67 

.68 

1.15 

1.47 

1.41 
1.87 
2.06 
2.86 
2.32 
2.42 
1.54 
1.20 

1.53 
1.28 
1.33 
3.95 
3  66 
2.70 
1.32 
1.70 

1.59 

February 

1.40 

March 

3.70 

April 

4.04 

May 

2.87 

June 

2.64 

July 

2.11 

August. 

1.72 

September 

.92             .98 
.85             -82 

1.32 

October 

1.12 

November 

1.04 
1.72 

.78 
1.36 

1.39 

December 

1  34 

llfCHBS  ON  DRA1NAOK  AREA. 


January. . . 
February. . 

March 

April 

May 

June 

July 

Aiucunt.... 
September 
Ofltoher. . . 
November. 
Dcoembco'. 


1899. 

1900. 

1901. 

1 

1.58 

1.02 

1.76 

1.30 

1.94 

1  33 

1.87 

2  37 

1.53 

3>14 

8.20 

4.42 

3.65 

2.67 

4  21 

2.00 

2  72 

3.02 

1.44 

1.77 

1.52 

1.02 

1.38 

1.96 

.75 

1.03 

1.10 

.67 

.98 

.94 

1.29 

1.16 

.87 

1.69 

1.98 

1.55 

1902. 

Tsi 

1.42 
4.27 
4.51 
3.31 
2.95 
2.43 
1.98 
1.47 
1.29 
1.55 
1.54 
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MJ^i  Mean  Monthly  Run-off  of  Lake  Champtam  at  Chambly,  P.  Q..  tn  Seeond-fttt.'^    ''^ 

[Draioajce  arpa,  7,790  iqnare  mUcs.] 


TSAR. 


J875... 

is;;.  . 

1877.   . 

18:8... 

IKTU  .. 

1880... 

1H8I.  ., 

188:^... 

18H«... 

1884, ... 

lH-5.... 

1886. 

lHs7..   . 

IS-*.   . 

188«.... 

ISIIO.  .. 

18M1.... 

18:«.... 

]8.«3.   .. 

18'.»4.... 

181)5..  . 

18'J«.... 

ISJjr:.... 

IHJi..  . 


Mean. 


Jan. 


5.800 

14«4O0 

4. '.  Oi» 

10. 400 

14,  HK) 

II,.SOO 

6,  MOO 

K,  JO*! 

4,000 

5,40(1 

11,4(10 

17,00(1 

10,700 

H^WiO 

lJ«,3iO 

18,H0U 

i..»,7i»n 

13,-I()C 
^,40' 
tt.  1 (to 
7.800 

I4.H0(I 
8.800 

14,4U0 


Feb. 


10,987 


5.fl00 

iS.Ui'O 

6,i0() 

8,700 

12,700 

14.  (KX) 
K  «(>0 

n.500 

5.0?«0 

8,700 

II. -^^ 

16.0(10 

15.  WK) 
10.^00 

l^  aoo 

Ki.OOl 

IH.OliO 

12,700 

7, '01' 

0,100 

7.40i» 

11.80(1 

7.900 

14,  iOO 

11,16- 


Mar. 


8.700 
Iff,  10(1 

8.H00 
'«.000 
18.800 
l.\WO 
18.100 
irt.8(0 

6.800 
14.!<00 

V*,!0i» 
15,400 
I.S,  100 
ie.«('0 
n.80() 
IH.-Oii 
2.S.40«» 
I1,H«0 

9,700 
Ih.'.OO 

7,(;0ii 
18.  (KW* 
10.600 
«,*0<» 


18,804 


Apr. 


I»,S00 
•«,700 
IS),  KiO 
l!».*»0 
Ml,  400 
'7,100 
1.5.600 
15.(100 
I7,8i'0 

iSi,600 
■2^.i««0 
«8,Mi0 
•21.  fi0« 

vo.aoi 

UK  WO 

V8.a0(' 

S<i.000 
lK,-^0(» 
'7,«0(» 
17.(50n 
•SO.  SCO 
2,  (00 
24.500 

:o,768 


May 


21.500 
80. 4(10 
1 7, -.00 
2I.S00 
27.0i'O 

5.800 
•JO,*-*' 

4,700 
21, 810 
28, 400 
24,900 

m.aoo 

YSI,0llO 

:0,«H. 
Ill,  (00 
25.50(1 
2.^  100 
17.800 
21.700 
14.  WO 
21,>00 
•*l.900 
•/4,8"'0 
18  600 

2^012 


June 


16,HflO 
20,700 
11.70(1 
l8,8iNi 
16,  (KX) 
11.400 
14. 5(  0 
17.200 
17.700 
16, 1(10 
\\iiO0 
18,9(10 
19,500 
M«.70O 
17,6(K) 
S(i.  200 
14,20(1 
19.  1(0 
15.800 
12,  bOO 
i4.2(Ni 
14,100 
21.!  00 
I3.K0U 

16,275 


jDly 


11,700 
18,900 
10,100 
10, 100 
2,rK)0 
8,50(1 
10.100 
18,800 
IX,.*00 
10,800 

i\.m\ 

10,  .800 
18,400 
12,H00 
l.\8(0 

]4.ai(> 

9, 900 

28,90(1 

9,K00 

'•,800 

9.400 

10. 800 

lt»,  800 

9,8(0 

12,271 


Aug. 


9,600 
9,400 
10,  KK) 
la.  K  0 
H,C0O 
6.800 
8,000 
l»,7(iO 
9,700 
H,90(> 
9,6(0 
8,100 
»,  l.0(» 
t),900 
I2,P('0 
K70O 
8,200 
8.  TIKI 
8.000 
(ji.900 
7.600 
7,9ii(» 
1^400 
7,400 

9,887 


Sept. 


Oct. 


8.200 
6,6(0 
8,(iiO 

12,700 
6.800 
4,400 
6,5(X) 
7,iOO 
6. 800 
5.5(H) 
9.700 
6,9i0 
7,400 
9,ni(j 
9,«('( 

l'l.200 
7,;jO0 

1ft,  .800 

11,  KK) 
5.800 
7,200 
«.  100 

12,800 


8,416 


M.8C0 
6,0lHi 
MOO 
8,(00 
5,(00 
8,800 
6,40i» 
7,200 
4,700 
5.(X)0 
6.000 
6.200 
5,800 
11,700 
1 1, 4O0 
18.  J^OO 
5.400 
10,400 
^.500 
5,200 
5,400 
6.  .■MO 
8.600 
8.700 

7,387 


Nov. 


12.800 

5.700 

10.  LOO 

9.800 

6,  no 

!*,100 

B.«.0O 

6.500 

4.7(0 

5,7'0 

lH,hOO 

8,400 

5.000 

15.200 

12.000 

I4.2t0 

5.00> 

11.000 

6,  COO 

0, '  00 

6,700 

9. 1(0 

9,K)0 

IO,M)0 


Dec 


11,800 
5,000 
12,800 
17,8(0 
I1,«00 

H.aoo 

&5(Ni 

4,4(0 

4.900 

8.80O 

16,700 

13, 100 

0, 7(0 

16,2(0 

14,900 

l:<.300 

7,20 

11,0(0 

«.700 

7,100 

12.500 

9,7(0 

I.\40«« 

9,  (XX) 


8,683  10,662 


DiMharge 

for  mean 

»iage. 


11,400 
18.206 
10,500 
18.000 
12,600 
10.400 
10,800 
11,200 
0.500 
11.000 
18.700 
12.800 
18.000 
15, 0(0 
15, 1(0 
IK.  200 
12,900 
15,100 
10,800 
10,100 
10,200 
10,100 
14,600 
13,200 


12,326 


Mean  Monthly  Run-off  of  Lake  Champlain  at  ChanMy,  P.  Q. 

In  Second-feet  per  Square  Mile. 

(Drainace  area,  7,750  square  miles.] 


Run-off 

YEAR. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oet. 

Nov. 

Dec. 

mean 
stage. 

1875  .. . 

.76 

.76 

1,12 

2.48 

2.77 

2.05 

1.51 

1.23 

1.06 

1.20 

1.59 

1.46 

1.47 

1876  ... 

1.8G 

1.79 

2.08 

2.03 

•3.92 

2.67 

1.79 

1.21 

.98 

.77 

.74 

.64 

1.70 

1877  ... 

.63 

.67 

1.07 

2.40 

2.22 

1.61 

1.41 

1.30 

1.11 

1.04 

1.41 

1.69 

1.85 

1878  ... 

1.34 

1.12 

l.-S.") 

2.49 

2.73 

1.78 

1.30 

1.69 

1.64 

l.ll 

1.20 

2.30 

1.68 

1879  ... 

1.01 

1.64 

1.78 

2.60 

3.48 

2.14 

1.55 

1.15 

.88 

.72 

.79 

1.42 

1.63 

IbSO  ... 

1   4(i 

I.Sl 

'   2  Ktc, 

2  21 

2  (M 

1  47 

1.10 

.81 

.57 

.49 

1.17 

1.07 

1.34 

1881   .. 

89 

l.OC 

1.79 

2  0«» 

2.62 

1.87 

1.30 

1.03 

.84 

.70 

.89 

1.10 

1.83 

185*2  ... 

1.5(> 

1.48 

2.17,  2.01 

l.OO 

2.22 

1.78 

1.25 

.08 

.93 

.71 

.57 

1.44 

188.J  ... 

.52 

.(W 

.SS;   2..W 

2.81 

2.2S 

1.74 

1.25 

.81 

.61 

.6i 

.63 

1.23 

1884  ... 

.68 

1.12 

1.91' 

3 .  2ft 

3.02 

2  (18 

1.33 

1.15 

.71 

.04 

.74 

1.07 

1.42 

1885  ... 

1.47 

1.4-1 

1. 28 

2..'i3 

3.21 

1.97 

l.M) 

1.24 

1.25 

.77 

2.17 

2   15 

1.77 

\»m  ... 

2.10 

2.(>li 

1.99 

2.9.^ 

2.48 

1.79 

1   &3 

1.04 

.80 

.80 

1  08 

l.OP 

1.65 

1^87  ... 

1.38 

i.9:> 

i.t;3 

3  04 

3.74 

2.o2 

1.73 

1.26 

.9.5 

.68 

.04 

1.2.5- 

l.tl8 

1N88  ... 

1.H7 

1.41 

1.0(. 

3  Uh 

3.90 

2.54 

1.06 

1.19 

1.28 

1.51 

1.9<i 

2. Oil. 

1.03 

1K89  ... 

2  49 

2.(»8 

1.84 

2  ()! 

2. 53 

2.2h 

1.97 

1.06 

1.24 

1.47 

1.55 

1  92: 

1.05 

1890  ..  . 

1.79 

2.06 

2.4.n 

2.08 

3.29 

2.99 

1.81 

1.25 

1.83 

1.78 

1.83 

1.72 

2.09 

IMIl  .. 

1.64 

2.06 

3.01 

{.09 

2.98 

1.83 

1.28 

1.06 

.94 

.70 

.70 

.64 

1.66 

1802  ... 

1.73 

1.64 

1.4H 

2. .58    2.23 

2. 40 

3.08 

2.41 

1.97 

1..34 

1.34 

1.42' 

1.05 

1U93  ... 

I.O^ 

1.02 

1.2o    L'.(.9    2.80 

2.04 

1.26 

l.(»3 

1  i2 

1.10 

.85 

.86; 

1.30 

1S94  ... 

1.28 

1.30 

2.09i  2.2;<    1.92 

1.6.5 

1.26 

.89 

.68 

.07 

.89 

.92: 

l.?0 

18?»6  ..  . 

1.01 

.95 

.98!  2.27    2.7.'i 

1  83 

1.21 

.98 

.03 

.70 

.86 

1.01 

1.32 

1896  . .  . 

1   91 

1 .  .52 

2.-^'/  3.93    3.21 

1.S2 

1.33 

1 .02 

.79 

.84 

1.17 

1.25 

1.30 

1807  ... 

1.07 

1.02' 

1.37    2.79    3.2.) 

2.«3 

2.49 

2.37 

1.59 

1.10 

1.26 

I.9Q 

1.87 

1SG8  .. 

1.8^ 

1.92 

2.  or. 

3.]b|  2.40 

2.08    2.84 

1 

l.?8 

1.20 

.05 

.84 

1.1? 

1.33 

1.24 

1.70 

Mean. 

1.41 

1.44 

1.78 

2.10 

1.59 

1.28 

1.08 

.95 

l.li 

•1.38i 

kl.50 
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Mmn  Monthly  Him-aif  of  Lakt  ChamplMn  at  ChauMy*  P.  Q. 

In  inibef  on  drainage  arM. 

(Drainage  area,  7,760  square  idUm.] 


YEAR. 

Jau. 

.86 
2.14 

.72 
1.64 
2.20 
1.08 
1.02 
1.70 

.f.0 

.78 
l.f.V 
2  5C 
r59 
1.68 
2  S»'. 
2.06 
1.89 
1.90 
1.24 
1.47 
l.iO 
2.20 
1.23 

2.14 

Feb. 

Mur. 

1.20 
2.30 
1.23 
1.78 

2.or> 

2.36 
2.06 
2.60 
1.01 
2.21 
1.47 
2.20 
1.94 
1.91 
2  12 
2.70 
3.60 
1.68 
1.44 
2.39 
1.13 
2  67 
1.58 
?.39 

Aiir. 

Ma> 

3.19 
4.61 
2.66 
8.14 
4.00 
2.35 
3.01 
2.19 
3.23 
3.47 
3.69 
2.85 
4.30 
4.40 
2.91 
3.7S 
3.43 
2.56 
3  22 
2.21 
3.16 
3  69 
3.68 
2.70 

3.27 

June 

2.30 
2.99 
1.69 
1.9U 
2.40 
1.06 
2.09 
2.49 
2.65 
2.33 
2.21 
2.00 
2  82 
2.84 
2.63 
3.35 
2.05 
2  76 
2.28 
1.S5 
2  0.5 
2.(U 
3.17 
1.99 

2.36 

Julv 

Aug. 

1.10 

1.10 

1.24 

1.84 

.0^ 

.64 

.04 

1.10 

.01 

.80 

1.40 

.V» 

1.06 

1.43 

1.39 

9.06 

1.0'> 

2.21 

1.70 

.70 

1.04 

.8S 

1.78 

.04 

1.21 

Oct. 

1  20 
.89 

i.yi 

1.28 

.83 

.6t 

.81 

1.07 

.70 

.74 

.80 

.92 

.78 

1.74 

1  «$• 

2.C6 

.81 

1.64 

1.26 

.77 

.81 

.97 

1.2f 

1.2b 

Too 

Nov. 

1.78 
.83 

1.58 

1.34 
.88 

1.31 

1  00 
.80 
.68 
.83 

2.43 

1.21 

.7? 

2.20 

1.7- 

2  Cf. 
.7? 

i.50 
.95 
1.00 
.W 
1.31 
1.41 
1.40 

1  29 

Deo. 

1876 

.79 
1.93 

.70 
1.10 
1.71 
1.05 
1.10 
1.64 

.67 
1.21 
1.50 
2.14 
2.01 
1  52 
2.10 
2.14 
2.14 
1.77 
1.06 
1.35 

.09 
l.M 
1  06 
2.»» 

2.78 
J».28 
2.76 
2.79 
2.80 
2.48 
2.24 
2.26 
2.f'8 
3.06 
2.83 
3.30 
d   40 
3.45 
2.02 
3.00 
4.1." 
2.ft9 
2  84 
2.60 
2.54 
4.40 
8.12 
3.64 

1.74 
2.00 
1.62 
1.40 
1.78 
1.26 
1.40 
2.0.3 

1  63 
1.72 
1.6.1 
l.ftO 
1.91 
2.27 
2.08 
1.47 
8.54 
1.44 
1.44 
1.39 
1.5? 
2.86 
1.46 

1.41 
1.3C 
1.49 
1  04 
l.?V 
.93 
1.18 
1.44 
i  44 
1.32 
1.43 
1.20 
l.«7 
1.37 
1.01 
1.44 
1.22 
2.77 
1.18 
1.02 
1.13 
1.17 
2.73 
1.00 

1.68 

1876 

.74 

1877 

1.83 

1878 

2.64 

1879 

1.G3 

1880 

1  23 

1881 

1882 

1.26 
.66 

1883 

1884 

.72 
1  23 

1885 

2.17 

18f6 

1.04 

1887 

1.44 

1888 

2.40 

18.^9 

1800 

2.21 
1  98 

1801 

18C2 

.74 
1.63 

1K93 

.00 

1894 

1.06 

1M95 

1.85 

1890 

'.44 

1807 

2.29 

1808 

L.43 

Mean 

1.62 

1.60 

2.06 

3.00 

1.83 

1.47 

1.60 
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MOHAWK  mVEB  GAUGINGB. 

Despite  its  importance  as  a  source  of  power  and  as  an  avenue 
of  commerce,  very  little  was  known  as  to  the  water-yielding 
capacity  of  Mohawk  Biver,  prior  to  the  investigations  of  the 
United  States  Board  of  Engineers  on  Deep  Waterways.  The 
results  of  gaugings  of  the  discharge  of  the  stream  over  dams 
at  Bidge  Mills,  Little  Falls,  Bocky  Bift,  Bexford  Flats,  and 
Dunsbach  Ferry,  are  given  below.  Gauging  records  have  also 
been  maintained  at  a  current  meter  station  near  Schenectady, 
and  for  the  determination  of  the  discharge  by  the  slope  formula 
at  a  number  of  points.  At  pre^sent  there  are  available  simul* 
taneous  records  for  the  high  water  period  of  1901  on  the  lower 
Mohawk,  obtained  by  three  distinct  methods;  the  weir  formula, 
the  current  meter,  and  the  slope  formula. 

The  regimen  of  the  Mohawk  Biver  during  the  navigation  sea- 
son is  undoubtedly  modified  to  a  large  extent  by  the  influence 
of  the  Erie  Canal,  by  which  the  river  is  paralleled  from  Bome 
to  Coboes,  a  distance  of  110  miles.  The  water  supply  of  the 
Erie  Canal,  east  of  the  summit  level  at  Bome  is,  with  a  single 
exception,  derived  from  Mohawk  Biver  and  its  tributaries.  At 
Bome,  water  enters  the  watershed  which  has  been  brought  from' 
adjacent  drainage  areas  feeding  the  western  end  of  the  summit 
level.  In  addition,  water  from  Black  Biver  watershed  is 
brought  in  through  Black  Biver  Canal. 

NetD  York  State  Damt  and  Cnnal  Fettdcn  in  Mohawk  Valloy. 


HTRjiIAM. 

Looation. 

Mohawk  River 

Delta,  nix  miles  above  Rome,  Oneida  oouiity.  N.  Y. 
Rom^.  Oneifla  ooiintv.  N    V 

]ifi>hiiwk  River 

Ori^-Mny  Oreok 

Orislcany.  Oneida  county,.  N.  Y. 

Tittle  Falls,  Herkimer  county,  N.  Y. 

Five  Mile  or  Rocky  Rift  Dam,  Herkimer  ooonty,  N.  T. 

Fort  Hunter,  Montgomery  oounty,  N.  Y. 

Rexforr]  Flats,  Saratoga  county,  N.  Y. 

MciLawk  River 

Mohawk  River 

Schoharie  Creek 

Mohawk  River 

A  large  diversion  from  the  watersheds  of  these  feeders  is 
in  some  measure  counterbalanced  by  return  water  to  the  main 
stream  channel  from  seepage  through  canal  and  feeder  banks 
and  flow  over  waste-weirs. 
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The  complex  character  of  the  run-off  of  the  Upper  Mohawk 
Biver  is  shown  by  the  following  current  meter  measurements 
which  were  made  on  August  18,  1901,  at  a  time  when  no  canal 
boats  were  passing,  so  that  the  level  of  wateip  in  each  case 
remained  statical  during  the  measurements. 

Flow  from  Mohawk  River  into  Delta  feeder. .     48.8  second-feet 
Flow  in  Mohawk  Biver  at  bridge,  one  mile 
below  feeder 145.2  second-feet 

Total  flow  of  Mohawk  Biver  at  Delta 194.0  second-feet 

Flow  in  Black  Biver  Canal  below  Delta 110.1  second-feet 

Diversion  from  Mohawk  as  above 48.8  second-feet 

Diversion  into  Mohawk  Valley  through 
Black  Biver  Canal  above  Delta 61.3  second-feet 

This  does  not  take  into  consideration  diversion  or  return 
waters  from  Lansingkill  which  parallels  Black  Biver  Canal 
above  Delta. 

August  31,  1900,  the  diversion  to  Erie  Canal  at  Bome  feeder 
was  found  by  current  meter  measurement  to  be  150  second-feet. 
The  flow  in  the  stream  channel  below  the  dam  on  the  same 
date  was  38  second-feet.  Total  flow  at  Bome  188  second-feet. 
Similar  measurements  August  18, 1901,  showed  the  diversion  to 
the  canal  at  Bome  feeder  to  be  146  second-feet,  the  estimated 
waste  over  the  State  dam  was  36  second-feet,  the  total  flow  at 
Bome  being  181  second-feet. 

Measurements  of  the  flow  in  Foresport  feeder  of  Black  Biver 
Canal  were  made  in  connection  with  the  Barge  Canal  Survey 
in  1900.« 

The  column  in  the  following  table,  showing  flow  in  canal 
south  of  feeder,  represents  the  inflow  from  Black  Biver  water- 
shed to  Mohawk  Biver  watershed  on  the  dates  named. 

C  *Sc^  8Ut«  Kngineer  Bcnd'i  **R«port  on  Bai«e  Caiial,  IMl."  p.  010.  in  report  of  "EncinMr 
for  WttUnr  Supply." 
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DATE. 


1900. 

AugurtSl 

Septemhor  24 

November  7 

Oeoember  1 


Obnerved 
<tischanreof 

feeder, 
aecond-feei. 


294.85 
810.67 
823.06 
263.23 


Flow  ID 

oanal  south 
of  fonder, 

M0Olld-f(>0t. 


197.87 
242.18 
264.23 

181.20 


Obeerved 

0OW  over 

waste-weir, 

second-feet. 


0.00 
2.10 
0.00 
8.00 


Oljesj'  V  ed 
flow  in  eanal 

nortbof 

foeder, 

seeoDd-feet. 


61.72 
70  16 
68.88 
69.08 


The  ganging  records  at  Bexford  Flats  and  at  Little  Falls 
indicate  that  the  yield  of  the  watershed  in  second-feet  per 
sqnare  mile,  and  frequently,  also,  the  actual  flow  in  second-feet, 
is  considerably  less  during  the  navigation  season  at  the  former 
than  at  the  latter  station.  The  drainage  area  above  Rexford 
Flats  is  3,385  square  miles  or  2.6  times  that  at  Little  Falls, 
which  is  1,306  square  miles.  The  diminished  water-yielding 
capacity  of  the  lower  Mohawk  basin  may  be  attributed  in  part 
to  the  low  water  of  Schoharie  Creek.  The  drainage  area  of 
Schoharie  Greek  is  947  square  miles.  Weir  measurements  at 
Schoharie  Falls  show  that  the  flow  sometimes  falls  Wow  60 
second-feet.  During  practically  the  entire  summer  no  water 
flows  over  the  crest  of  the  State  dam  at  Fort  Hunter.  The 
major  portion  of  the  flow  is  diverted  to  the  Erie  Canal  feeder 
and  the  remainder  leaks  through  the  dam.  During  the  summer 
of  1000,  from  June  to  October,  inclusive,  the  direct  inflow  to 
the  Mohawk  from  this  tributary  did  not,  with  the  exception  oi 
a  few  days,  exceed  45  second-feet  or  0.05  second-feet  per  square 
mile. 


MOHAWK  BIVER  AT  RIDGE  MILLS,  ONEIDA  COUNTY, 

N.  Y. 

Mohawk  River  rises  in  Lewis  County  and  flows  southerly 
from  Oneida  County  to  Rome  where  it  turns  to  the  east  AUd 
finally  empties  into  Hudson  River  at  Cohoes.  It  is  shown 
through  the  greater  portion  of  its  length  on  the  Oneida,  Oris- 
kany,  Utica,  Little  Falls,  Canajoharie,  Fonda,  Amsterdam, 
Schenectady,  and  Cohoes  topographic  sheets  of  the  United 
States  Geological  Survey. 
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The  ganging  station  at  Bi^ge  Mills  was  located  at  the  dam 
Cohoes^  where  there  is  a  descent  of  106  feet  over  Hudson  Biver 
shale;  eztensiye  water  power  development  being  carried  oat 
through  the  construction  of  a  long  headrace  from  which  the 
water  is  drawn  off  into  lateral  canals^  utilizing  the  total  fall  in 
five  different  levels.  From  Cohoes  to  Little  Falls,  the  stream 
valley  is  broad,  with  moderate  side  slopes  and  the  course  of 
the  stream  usually  widening.  A  barrier  of  rock  crosses  the 
valley  at  Little  Falls,  where  a  gorge  has  been  formed  with 
sides  400  feet  high,  in  passing  through  which  the  stream 
descends  42  feet.  Above  Little  Falls,  to  a  point  near  Bome, 
the  stream  is  sluggish  and  tortuous,  winding  through  a  flat 
valley  or  flood-plain  which  Is  overflowed  during  high  water. 

The  gauging  station  at  Bidge  Mills  was  located  at  the  dam 
of  the  Bome  city  water-works,  three  miles  above  Bome.  The 
dam  is  of  rough  timber,  with  plank  facing,  having  a  slightly 
Irregular  crest,  122.7  feet  in  length;  which  is  divided  into 
several  sections,  each  assumed  to  be  level  to  facilitate  dis- 
charge  computations.  During  the  year  1900,  the  calculated 
discharge  of  the  turbines  has  been  made  to  depend  on  current 
meter  measurements  instead  of  on  the  observed  wheel  gate 
openings  as  formerly.  The  pump-house,  adjacent  to  the  dam, 
contains  two  GO-inch  Helmer  turbines.  The  discharge  through 
these  is  sensibly  proportional  to  the  rate  at  which  the  water- 
work  pumps,  which  they  drive,  are  run.  A  straight  line 
diagram  has  been  prepared,  using  the  following  data,  from 
which  the  flow  through  the  turbines  has  been  taken. 


DATE. 


Ifav  211, 1000. . . 
AuffiiBi  23, 1000. 


Sp^edof 

piir*.pB. 

rovolntinns 

per  minute. 


Meaaurad 

flnw  in 

tail  nc9>, 

wooniMeH. 


EFFORT  or  Stath  Bnoikebb. 


[DraioaceuM.  153 

Mturr 

milM.] 
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A  measnrement  of  the  leakage  of  the  dam  was  made  in  the 
stream  channel  below,  Angnst  23,  1900,  when  no  water  was 
flowing  over  the  crest.  The  leakage  was  f onnd  to  be  20  second- 
feet,  and  an  allowance  for  this  amount  has  been  made  In 
estimating  the  daily  flow.  A  rough  current  meter  measure- 
ment of  the  discharge  at  the  bridge  crossing  the  pond  above 
the  dam,  April  22,  1900,  showed  the  inflow  to  the  pond  to  be 
1,385  second-feet.  August  31,  1900,  the  total  flow  of  the 
stream  at  Biverside  Park,  one  mile  below  the  dam,  was  found 

■ 

to  be  188  second-feet. 

The  gauging  record  at  Ridge  Mills  does  not  include  any  allow- 
ance for  diversion  to  Black  River  Canal  at  Delta  feeder,  four 
miles  upstream,  nor  for  return  water  from  seepage  and  waste 
weirs.  Water  for  the  municipal  supply  of  Rome  is  taken  from 
Mohawk  River  at  Bidge  Mills,  the  amount  of  diversion  averag- 
ing 2,500,000  gallons  per  day,  equivalent  to  a  continuous  flow 
of  4  second-feet.  The  dam  was  injured  by  the  flood  of  November 
26,  1900,  and  the  record  discontinued.  On  November  20,  1900, 
the  maximum  calculated  discharge  of  4,940  second-feet  occurred, 
corresponding  to  a  flow  of  32.3  second  feet  per  square  mile  of 
the  tributary  drainage  area  of  153  square  miles.  March  12, 
1898,  a  discharge  rate  of  5,266  second-feet  was  obtained.  This 
is  equivalent  to  34.5  second-feet  per  square  mile.  The  highest 
previous  freshet  reported  occurred  in  the  spring  of  1898,  the 
calculated  discharge  being  7,080  second-feet  or  46.4  second-feet 
per  square  mile.  During  extreme  high  water,  some  discharge 
takes  place  through  overflow  channels  under  the  highway  at 
the  left  of  the  dam.  This  has  been  included  in  the  above 
estimates. 

ORISKANY  CREEK  AT  ORISKANY,  ONEIDA  COUNTY, 

N.  Y. 

This  stream  rises  in  Oneida  County,  N.  Y.,  and  flows  in  a 
northerly  direction,  emptying  into  the  Mohawk  River. 

The  location  of  this  station,  as  well  as  that  of  a  second 
station  which  was  maintained  for  a  time  at  Coleman  on  thi» 
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stream  are  shown  on  the  Oriskany  atlas  sheet  of  the  United 
States  Geological  Survey .«  The  Oriskany  station  is  located  at 
the  New  York  State  Dam^  which  is  of  timber,  having  a  crqst 
214  feet  in  length  with  a  somewhat  irregular  profile,  which,  in 
order  to  facilitate  computation,  has  been  divided  into  three 
sections,  each  assumed  to  be  level;  its  elevation  being  taken 
equal  to  the  average  elevation  of  this  portion  of  the  profile. 
The  dam  is  low,  the  .difiference  of  elevation  on  the  upstream 
and  downstream  sides  ordinarily  being  about  4  feet.  During 
extreme  high  water  the  dam  becomes  completely  submerged. 
During  the  summer,  the  entire  flow,  less  leakage,  is  ordinarily 
diverted  to  the  canal  feeder.  H.  Waterbury  &  Company's  dam, 
located  just  below  the  State  dam,  backs  water  above  the  toe 
of  the  latter,  so  that  direct  measurements  of  the  leakage  of 
the  State  dam  cannot  readily  be  made. 

During  the  winter  and  spring  the  flow  of  the  stream  is  avail- 
able for  power  from  the  lower  dam,  but  during  the  season  of 
navigation  the  inflow  to  the  Mohawk  from  this  tributary 
amounts  to  only  a  few  second-feet.  The  computed  flow  at  the 
gauging  station  represents  the  total  outgo  from  the  pond  above 
the  State  dam,  and  includes  water  diverted  from  Chenango 
River  through  the  channel  of  Oriskany  Creek  to  feed  the  Erie 
Canal. 

A  record  was  kept  of  the  height  of  water  in  the  pond  above  the 
dam,  and  also  in  the  feeder-channel  below  the  head-gates.  The 
observed  difference,  or  head  on  the  feeder-gates,  together  with 
the  area  of  the  gate  openings,  have  been  used  in  the  formula 
for  discharge  through  submerged  orifices,  to  determine  the  flow. 
A  screen  rack  in  the  forebay,  just  above  the  feeder-gates,  often 
becomes  clogged  with  drift,  causing  a  loss  of  head  of  several 
inches.  In  order  that  the  correct  head  on  the  feeder-gates 
might  be  obtained,  a  gauge  was  placed  in  the  fore-bay,  between 
the  screen  rack  and  feeder-gates,  at  the  beginning  of  the  naviga- 
tion season  of  1900. 


a  Sae  Water  Supply  and  Irrigation  Paper,  U.  S.  Qeol.  Survey,  No.  85,  p.  47.  The  record  kept 
tit  Coleii  m  is  desoribed  in  Report  U.  S.  Board  of  fiasineers  on  Deep  WaierWaye,  1900,  pt.  II, 
pp.  504-595. 
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During  the  dry  season  the  gateways  leading  to  the  feeder 
are  wide  open,  and  the  water  flows  through  unobstructed,  as 
in  an  open  channel,  so  that  the  formula  or  orifices  cannot  be 
applied. 

In  this  connection,  the  difficulties  encountered  in  gauging  the 
flow  in  canal  feeders  are  worth  comment.  Broadly  speakings 
the  amount  of  water  required  for  the  supply  of  canals  is  pro- 
portional to  lockage  and  evaporation  jointly,  with  perhaps  a 
constant  factor  added  for  seepage  losses.  As  a  matter  of  fact, 
however,  the  rate  of  flow  in  the  feeder  often  fluctuates  within 
wide  limits  several  times  a  day.  Gates  are  usually  placed  in 
both  the  inlet  and  outlet  ends  of  the  feeder-channel.  The  stage 
or  height  of  the  water  in  the  feeder  is  influenced  by  that  of  the 
water  in  the  canal  itself,  as  well  as  in  the  supply  pond  above, 
while  the  velocity  of  flow  may  be  varied  by  changes  in  the  gate 
opening  at  either  end.  Isolated  discharge  measurements  are 
of  value  in  a  general  way,  but  it  may  be  said  that  nothing  short 
of  a  continuous  record,  both  of  the  stage  of  the  water  in  the 
feeder  and  of  its  velocity  of  flow  will  serve  to  determine  the 
actual  diversion  from  day  to  day. 

Mean  McnOdy  Run-off  of  OrUkany  Creek  at  Oriekany,  Oneida  County,  N,  Y, 

[Drainage  area,  144  square  miles.] 


MONTH. 

SaCOND-FBBT. 

Sbcond-fbbt 
PXR  Squa&b  Mile. 

Inches  on 
Dbainaob  Asia. 

• 

1898. 

1899. 

1900. 

1898. 

1899. 

1900. 

1898. 

1899. 

1900. 

January ■ 

295 
291 
342 
466 
119 

99 
180 
186 
126 

91 
360 

89 

199 

378 

386 

488 

136 

95 

100 

103 

73 

86 

255 

272 

'2.26' 
2.27 
2.27 

2.04 
2.02 
2.37 
3.23 
0.83 
0.69 
1.25 
1.29 
0.87 
0.63 
2.49 
0.62 

1.38 
2.62 
2.67 
3.38 
0.94 
0.66 
0.69 
0.71 
0.51 
0.59 
1.78 
1.90 

'2!69' 
2.53 
2.61 

2.85 
2.10 
2.78 
3.60 
0.95 
0.77 
1.44 
1.48 
0.97 
0.72 
2.77 
0.71 

1.69 

Februiiry 

2.73 

M  Arch .**••■•■•■••••■•.. 

8.07 

Aorii 

3  77 

May 

1.08 

•"•^ 

June > 

0.73 

July , 

0.79 

August 

0.81 

September 

0.67 

October 

"826" 
327 
327 

0.68 

Noyember 

1.99 

December 

2.19 
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Mean  Daity  Flaw  in  Seeond-feet  of  Oriakanv  Creek  at  Oriekanyt  Oneida  County^  N.  Y. 

[Drainace  area,  144  square  miles.] 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1898. 
1 

329 
298 
274 
276 
266 
269 
267 
236 
284 
370 
740 
370 
365 
333 
352 
311 
304 
304 
310 
392 
359 
263 
300 
324 
278 
253 
502 
335 
309 
254 


266 

2 





<  _  -  _ 

259 

8 

t 

428 

4 

i!!!!!'---*- 

413 

5 

457 

• 

446 

7 

1 

; 

445 

8 

1 

462 

9 

1 

393 

10 

388 

11 

1 



1 

425 

12 

1 ; 

460 

13 

1 1 

346 

14 

'  160 

15 

1 

150 

16 

1 

1 

338 
248 
212 
231 
266 
248 
828 
850 
316 
230 
830 
564 
457 
403 
339 
336 

300 

17 

**; 1 

280 

18 

i 1 • 

160 

19 

1 

220 

20 

195 

21 

300 

22 

380 

23.... 

1 

825 

24 

410 

25 

855 

26 

210 

27 

..... 

150 

2» 

. 

100 

29 

•  •  •  •  • 

235 

80 

235 

SI 

285 

..... 

Mean 

325 

327 

327 



1899. 
1 

180 

180 

195 

220 

220 

250 

285 

220 

260 

220 

255 

265 

410 

505 

550 

505 

380 

315 

255 

260 

290 

270 

290 

290 

260 

285 

306 

340 

305 

290 

800 

157 
167 
150 
177 
167 
217 
230 
243 
277 
277 
343 
343 
364 
343 
364 
337 
343 
337 
304 
297 
390 
410 
104 
803 
287 
297 
867 
244 

495 

355 

425 

460 

910 

650 

410 

300 

240 

215 

175 

645| 

490 

340 

280 

255 

200 

230 

355 

870 

380 

285 

355 

280 

285 

240 

220 

215 

205 

190 

190j 

180 

170 

160 

260 

390 

425 

525 

1.270 

770 

600 

490 

1.220 

1.440 

1.160 

910 

625 

870 

340 

290 

260 

230 

130 

50 

50 

50 

416 

406 

120 

835 

325 

238 
144 
139 
139 
129 
124 
122 
122 
124 
124 
28 
28 
25 
25 
80 
105 
122 
134 
139 
120 
140 
160 
140 
115 
115 
159 
144 
189 
139 
129 
134 

90 

80 

80 

80 

80 

80 

80 

80 

80 

80 

89 

94 

89 

94 

104 

101 

94 

113 

113 

113 

113 

113 

118 

118 

118 

118 

118 

113 

113 

113 

99 

'*i38 
184 
170 
104 
100 
117 
124 
124 
124 
124 
208 
208 
197 
183 
183 
270 
270| 
270 
196 
196 
196 
196 
196 
196 
196 
196 

206 
206 
167 
126 
126 
177 
177 
195 
195 
195 
195 
195 
195 
195 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
194 
184 
184 
184 
98 
98 

83 

87 

73 

10 

75 

108 

101 

133 

176 

180 

159 

95 

78 

87 

85 

89 

115 

123 

119 

138 

161 

129 

162 

102 

112 

181 

222 

216 

185 

206 

180 

138 

108 

99 

119 

132 

122 

138 

95 

58 

106 

97 

92 

26 

72 

^ 
106 

58 

71 

48 

82 

73 

85 

88 

70 

70 

54 

158 
72 
55 

115 

320 
175 
115 
138 
144 
346 
374 
429 
864 
394 
634 
534 
564 
584 
564^ 
484 
524 
584 
202 
53 
124 
154 
174 
214 
174 
438 
818 
818 
582 
789 

90 

2 

103 

8 

78 

4 

108 

5 

80 

• 

107 

7 

99 

8 

40 

0 

30 

10 

10 

It 

46 

IS  

840 

13 

880 

14 

80 

15. ... ; 

AA 

16 

80 

40 

65 

250 

130 

110 

17 

18 

19 

SO 

SI 

SS 

50 
50 

S3 

S4 

70 

S6 

50 

S6 

40 

S7 

80 
85 
80 
65 
70 

SS 

S9 

SO 

SI 

Mean 

295 

291 

1 

342| 

466 

119 

180 

186 

126 

91 

360 

89 
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DATE. 

jss^s.  1  Hrt„™b.. 

1 

1 

-0 

i 

nude  iifur  K  obuce  in  leader  st>t«  I 

April  30, 1900,  the  discharge  from  Oriekany  Creek  to  Mohawk 
River  was  measured  below  H.  Waterbury  &  Company's  Mill, 
Oriskany,  aod  fonnd  to  be  84  second-feet. 


» 

FE 

0 

MKR. 
10  » 

s« 

julft- 

jBI 

mo- 

?s 

■ocT 

fO^lfo'^l 

1 

1! 

3 

- 

- 

d 

IP 

ILiii 

f 

JXMbjuxe  of  Orlnkui;  Cmk  at  Oriikanj,  Owdda  Coonty,  S.  T^  1 


Tr 

- 

ifr, 

■«20  1    «» 

*s; 

S^'A 

1 

'i 

)S 

9 

1 

1 

J 

1 

' 

L 

iJ 

I 

1 

l_ 

1 

L 

IL 

L 

7'pip  '  'rrn'  'in 


Dlacbvge'ot  OrlibuiT  Cnck  M  Oriikisy,  Oneida  OnuitT,  S.  1 


«.ft. 

1.M1 
1.000 
800 

eoo 

30   1   1020 

.IS 

APR. 

MAV 

■unr 

AUO 

10  so  1  K)  so  1 

M 

0 

- 

- 

1 

III. 

111 

^, 

1 

1 

d 

DtKharge  of  nrlikiDT  Crack  U  OrUkMij,  Onald*  Connty,  N.  T.,  nOO. 


Discharge  of  Streams:  Oriskany  Fkeder. 


125 


OBISKANY  CREEK  AT  WOOD  ROAD  BRIDGE,  ORISKANY, 

ONEIDA  COUNTY,  N.  Y. 

Owing  to  difficulty  of  determining  summer  flow  with  pre- 
cision, the  original  gauging  station  at  the  State  Dam  in  Oris- 
kany was  abandoned  January  31,  1901.*  This  station  was 
replaced  on  June  26,  1901,  by  a  current  meter  gauging  station 
at  Wood's  Road  Bridge  one-half  mile  farther  upstream.  The 
location  of  this  station  may  be  seen  on  the  Oriskany  sheet  of 
the  topographic  atlas  of  the  United  States  Geological  Survey. 
An  8.5-foot  standard  cypress  gauge  board,  divided  to  feet  and 
tenths  and  set  in  a  vertical  position,  was  attached  to  the 
upstream  side  of  the  right-hand  abutment  of  the  bridge,  from 
which  readings  of  the  height  of  the  stream  are  taken  twice 
daily  by  the  gauge  reader,  Charles  H.  Smith.  The  bridge 
stands  squarely  across  the  channel,  has  vertical  masonry 
abutments  and  a  span  of  80  feet.  The  bench  mark  is  situated 
on  the  northwest  corner  of  the  upstream  side  of  the  bridge  seat, 
on  the  right-hand  abutment. 

Elevation  of  bench  mark 100.00 

Elevation  of  gauge  zero 86.34 


Owing  to  cross  currents  underneath  the  bridge  at  times  of 
low  water,  the  current  meter  measurements  are  made  by 
wading  at  a  point  300  feet  below  the  bridge.  During  1901  the 
following  discharge  measurements  were  made: 


DATE. 


Aurui(t29, 1001. 
Auffust  10.  1001. 
Aufftif«t27.  1001. 
Octfiber  11.  1001. 
June  26.  1001.... 


Diflcham, 
second- 
feet. 


77.2 
73.6 
70.8 
81.0 
106.8 


Cwrent  meter  Dieeharffe  Meaeurement*  of  Oriekany  Creek  at  Wood  Road  Bridge,  1002 


DATE. 


September  0. 
March  3 


Gua^e 

height, 

feet. 


2.00 
ft.  12 


DiM 
secon 
feet. 


harce, 
ond- 


276 
2,125 


Hydroffrapher. 


0.  C.  Covert. 
R.  E.  Uorton. 


6  See  description  under  **  Oriskany  Creek  at  Oriskany." 
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March  1,  1902,  the  calculated  discharge  over  the  Waterbury 
Dam  was  6,200  second-feet,  the  gauge  reading  at  Wood  Boad 
Bridge  being  8^6  feet.  This  was  taken  after  the  ice  flow 
passed  downstream. 

The  calculated  maximum  discharge  of  Oriskany  Creek  during 
the  freshet  of  December  15-16,  1901,  wals  7,350  second-feet  or 
51.4  second-feet  per  square  mile. 

A  rough  measurement  of  the  discharge  at  Wood  Boad  Bridge 
May  1,  1900,  showed  a  total  flow  of  289  second-feet. 

The  flow  of  Oriskany  Creek  at  Wood  Boad  Bridge  represents 
the  natural  run-oflf  of  the  tributary  watershed  of  144  square 
miles  modified  by  pond  storage  at  numerous  mills,  with  the 
additional  flow  during  summer  months  due  to  diversion  from 
storage  reservoirs  in  Chenango  Biver  watershed  through  the 
summit  level  of  the  abandoned  Chenango  Canal  into  Oriskany 
Creek.  The  relation  between  the  effective  watershed  during 
the  canal  season  and  during  the  winter  months  is  shown  below : 

Draxnaoe  Area  of  OrUkany  Creek* 


Natural  drainage  area  above  nucinc  station 

Chenango  River  area  made  tnoutary  through  Chenango  Canal  in  summer 

Total  effective  drainage  area  during  navigation  season 

Effective  drainage  area,  canals  closed 


Square 
miles. 


143.00 
87.00 


230.00 
143.00 


Sicrage  Reeervoire  on  Chenango  River,  a 


NAME  OF  RESERVOIR. 


Eaton  Brook  . . . 
Hatch  l4Uce  . . . . 
Bradley  Brook  . 
Kinmley  Brook 
Madison  Brook  . 
Iceland  Pond  . . . 


Storage 

Average 

depth. 

surface 

feet. 

area,aoree. 

60 

254 

10 

134 

25 

134 

20 

113 

40 

235 

8 

173 

Impounding 

oapaoity, 

cubic  feet. 


583,212.000 
58.370,400 

145.Q26.000 
08.445.000 

460.047,000 
50.287.000 


Waters!!  ^^?f*'  Bond's  "  Report  on  Barge  Canal.  IWl,"  p.  678.  in  report  of  *  'Enginaor  for 
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Owing  to  the  maintenance  of  an  equable  summer  flow  throagh 
draft  from  these  storage  reaerTolrs,  Oriskany  Creek  forms  an 
excellent  water  power  stream. 

Mtan    Dailv    Ooub*  ^ 
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SAUQUOIT  CREEK  AT  NEW  YORK  MILLS,  ONEIDA 

COUNTY,  N.  Y.« 

This  stream  rises  in  Oneida  county  and  flows  in  a  northerly 
direction,  empt}^ing  into  Mohawk  River.  It  is  shown  in  a  part 
of  its  coarse  on  the  Oriskany  topographic  sheet  of  the  United 
States  Geological  Survey.  Observations  of  flow  are  made  at 
the  dam  which  furnishes  power  to  the  upper,  or  No.  3,  mill  of 
the  New  York  Mills. 

The  dam  is  of  earth  with  plank  facing,  having  a  spillway 
105.8  feet  in  length.    The  profile  of  the  crest  is  somewhat 
irregular,  and,  in  order  to  facilitate  computation,  has  been 
divided  into  nine  parts.    Each  part  is  assumed  to  have  a  horl 
zontal  crest  line. 

In  the  mill  are  two  27-inch  Hercules  turbines,  which  are  run 
night  and  day  a  large  part  of  the  year. 

During  the  summer  but  little  water  flows  over  the  dam,  the 
entire  volume  being  used  to  drive  the  water  wheels  in  the 
adjoining  cotton  mills. 

The  leakage  of  the  dam  was  measured  by  current  meter  May 
81|  1900,  and  found  to  be  6.6  second-feet. 

This  station  was  abandoned  October  1,  1900. 


Mean  Monthly  Runroff  of  Sauqwrit  Creek  at  New  York  MHU,  Oneida  Counig,  N,  Y. 

[Draiiuiice  area,  62  tpquara  milefl.] 

MONTH. 

SBOOND-rBBT. 

Sccoim-rEirr  pvr 
SaoARK  Mils. 

iNOHm  on  Drain- 
▲aaAasA. 

1808. 

1 
1899.  ;  1900. 

1898. 

1809. 

1900. 

1898. 

1999. 

1900. 

January 

58  i       72 
68  ,     140 
111   1       8t 
127        138 
38          49 
23  •       32 
20          «'> 

1    12 

1.40 
2.83 
1.66 
3.68 
0.95 
0.02 
0.62 
0  43 
0.29 

d!58* 
1.24 
1.23 
1.20 

1.29 
1.16 
2.48 
2.75 
0.86 
0.60 
0  46 
0.36 
0.29 
0.3« 
0.66 
0.64 

1.61 

February 

2.1.'> 

2.47 

O   74 

2.94 

March 

1.90 

April 

2.99 

May 

1.09 

June 

0.45 

0.69 

July 

0.62 
1.08 
1.10 
1.10 

0.39 
0.31 
0.26 
0.33 
0.50 
0.66 

0.71 

Aujruat.... 

September 

October 

November 

I>ecember 

27 
56 
57 
67 

10 
14 
17 
26 
29 

22 
16 

0.49 
0.32 

a  See  Water  Supply  and  Irrication  Paper,  U.  8.  Geol.  Survey,  No.  36,  p.  48. 
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SAUQUOIT  CREEK  AT  YOBKVILLE,  ONEIDA  COUNTY, 

N.  Y. 

A  continuous  gauging  record  of  Sauquoit  Creek  has  not  been 
maintained  during  1901  and  1902.  Current  meter  measurements 
have  been  made  as  shown  below,  at  the  New  York  Central  and 
Hudson  River  Railroad  bridge,  which  crosses  the  stream  on 
Mohawk  River  flats  one-half  mile  above  the  mouth  of  Sauquoit 
Creek. 


Mean  Daily  Flaw  in  Second- f set  of  Sauquoit  Creek  at  New  York  MiUe,  Oneida  County »  N.  Y. 

[No.  3.1 

[Drainaffe  area,  51 . 5  squliro  zniles.l 


DAY 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Got. 

Nov. 

Dec. 

1898. 
1 

16 

♦7 

27 

18 

31 

64 

35 

23 

♦23 

35 

52 

46 

46 

46 

144 

♦80 

105 

105 

60 

36 

38 

42 

♦73 

71 

48 

59 

140 

74 

68 

♦66 

67 

42 
43 
38 
86 
82 

♦59 
88 
36 
38 

132 

140 
58 

♦69 
62 
52 
49 
49 
49 
43 

♦95 
46 
61 
69 

44 

2 

49 

3 

84 

4 

* 

♦50 

5 

46 

6 

42 

7 

44 

8 

49 

9 

42 

10 

28 

11 

* 

♦22 

12 

42 

13 

* 

"  •  •  •  ■ 

42 

14 

■■•"•  ----- 

36 

16 

_ 

. . 

37 

16 

1 

42 

17 

"!...! 

1 . . 

34 

18 



* 

♦30 

19 

42 

20 

18 
26 
18 
16 
22 

38 

21 

76 

22 

104 

23 

288 

24 

1  -  -  -  - 

76l   99 

25 

1 

♦37 

42 
66 
♦62 
36 
43 
42 

♦76 

26 

1 

1 

30 
40 
40 

62 

27 

1 

. 

46 

28 1 

" 

44 

29 

t 

1    • 

80 
21 

38 

80 1 

* ' '  *  1 

74 

31 

52 

Mean 

1 

' ' ' ' 

1 

1  — 

27 

66 

57 

67 

1 

*{■ 

)unda\ 

'^, 

-  — . _ — ^ 
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•  Mean  DaHy  Flow  in  Second-feel  of  Saquoit  Creek  eU  New  York  Miilt,  Oneida  County,  N.  Y 

[No.  3]— (Concluded). 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


Jan.  I  Feb.  Mar.  Apr.  |  May  i  June 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
'  9. 
10. 
11. 
12 
13.. 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1899. 


Mean. 


1900. 


72 
168 
58 
111, 
140' 
741 
50 
♦13 
58' 
38 1 
30l 
36 
54 
41 
♦185| 
67 
68 
48 
30 1 
36 1 
42 
♦13 
48 
52 
44 
44 


July 


AuR.  Sept.  Oct. 


42 
36 
38 

18; 

♦40 
36 
36 
26 
30 
21 
6 

♦66 
35 
35' 
29 
29 
831 
37 

♦13 
48 
58 

4091 

100 
62, 
50 

♦65 


42 

173 

14 

62 

♦59 

•  •  a  •  ■ 

36 

30 

58 

■ 

58 

71 
48 
48 
42 

♦680 
109, 
72! 
73 
62 
60! 
85 

♦300 
87 
85 
82  i 

7i: 

50; 
43  i 
♦447 
80 
65 
87 
90 
90 
55 
♦95 
69 
79 
76, 
71 : 
78 


45 

♦40 

57 

73 

104 

165 

188 

47 

♦156 

100 

144 

160 

586 

350 

253 

♦228 

122 

118 

119i 

98 

90 

53, 

♦86 

69 

8o; 

76 
68 
54 
43 
♦50; 


56 
60 
48 
36 
33 1 
28 

♦26 
47 
35 
26 
30 
50 
26 
*9' 
47; 
36 
52 
47 
511 
62 

♦12 
62 
35 1 
36 
29 
33 
201 

♦401 
42 
42 
43 


42 
34 
18 

♦30 
42, 
66 
48 
39 
23 
34, 

♦13 
28 
20 
19 
30 
34 
38 
♦7 
30 
30 
23 
21 
25 
23, 

♦23 
26 
20i 
19 
20 
21 
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Meler-^meaauremerus  of  flov  of  Sauqturit  Creek  €U  N.  Y.  C.  A  H.  R.  R.  bridget  one-half  mile  above 

mout/i  of  creek. 


DATE. 


August  27, 1901 
August  29. 1901 


Gauge  heii^t, 
feet. 


16.6 
16.2 


Discbarge, 
seeond-teet. 


12.7 
24.2 


Hydro- 
grapher. 


J.  D.  I.uther. 
J.  D.  Lutber. 


The  gauge  height  given  is  distance  down  to  water  surface 
from  a  bench  mark  on  the  top  of  the  center  brace  of  th^ 
upstream  girder.  The  location  of  the  bridge  may  be  seen  on 
the  Oriskany  sheet  of  the  topographic  atlas  of  the  United  States 
Geological  Survey.  The  bridge  is  located  below  the  lowest 
dam  and  water  power  on  the  stream.  It  is  two  miles  below 
the  gauging  station  formerly  maintained  at  the  upper  New 
York  Mills.^  Owing  to  its  rapid  fall  and  favorable  location 
near  Utica,  the  available  water  powers  of  Sauquoit  Creek  have 
been  developed  to  the  fullest  possible  extent. 

MOHAWK   RIVER  AT  UTICA,   ONEIDA  COUNTY,   N.   Y. 

A  gauging  station  was  established  at  the  Genesee  Street 
bridge  across  Mohawk  River  at  Utica,  March  21,  1901. 

The  bridge  consists  of  two  spans  of  83  and  72  feet  respec- 
tively. A  vertical  gauge  board  in  two  parts  has  been  secured 
to  the  downstream  side  of  the  central  pier. 

From  Rome  to  Little  Falls,  a  distance  of  36  miles,  Mohawk 
River  flows  through  an  alluvial  valley,  the  stream  channel  being 
flanked  by  flood-plains  one-half  mile  or  more  in  width.  This 
flat  valley  is  flooded  to  a  depth  of  several  feet  during  freshets. 
The  intensity  of  floods  at  Little  Falls  is  ameliorated  in  some 
dogr(»e  by  this  extensive  natural  storage  reservoir.  During  the 
navigation  season  the  regimen  of  the  stream  above  Utica  is 
highly  artificial.  At  Rome  nearly  the  entire  flow  above  the 
State  dam  is  often  diverted  into  Erie  Canal,  as  is  also  the 
flow  of  Oriskany  Creek,  the  principal  tributary  between  Rome 
and  Utica.  There  is  also  a  certain  amount  of  return  water 
from  waste-weirs,  some  of  which  is  brought  through  feeders  to 
the  canal  from  the  adjacent  watersheds  of  the  Black,  Chenango 
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and  Oneida"  Rivers.  The  run-off  from  the  tributary  area  of 
500  square  miles  above  the  Utica  gauging  station,  is  much  les& 
during  the  canal  season  than  it  v^o^ld  be  from  an  equal  area 
of  the  watershed  without  diversion. 

Current  meter  measurements  of  the  flow  at  Utica  Station 
have  been  made  as  shown  in  the  following  table.  The  flood 
measurement  of  March  27,  1901,  does  not  include  a  sm^ll 
amount  of  water  which  passed  over  Deerfield  road,  crossing  the 
neck  of  the  river  bend,  in  the  bow  on  which  the  gauging  station 
is  situated. 


CurreTit  Meter  Diaeharge  MeaenremerUa  of  Mohawk  River  at  Utica,  On^eida  County,  N.  Y. 


DATE. 


I  Eleyation  of 
|Wo(crpurfacc, 
I         feet. 


Discharge, 
seoond-feet. 


August  .^. . . 
Aiurust  2.., 
AuiniBt  1... 
Ootolterll 
July  31.... 
July  31.... 
May  U.... 
June  5. . . . 
June  1 


1901. 


Ma>31 

June  4 

June  24 

December  16. 
March  27... 


393.85 
393.9.5 
394.15 
394.32 
394.70 
394.75 
396.18 
396.88 
396.94 
397.74 
399.13 
401.48 
404.65 
406.12 


125 

161 

232 

232 

405 

465 

736 

987 

1.107 

1,293 

1.583 

2,573 

5.817 

10,888 


Current-meter  Ditcharge  MeaavremenU  of  Mohawk  River  at  Utirat   Oneida  Countu,  N,  Y. 


DATE. 


March  4.. 

July! 

July  3 

July  7 

August  22. . . 
December  10. 
December  11. 


1902. 


Elevation 
water  surface. 


405.96 
398.63 
400.43 
403.11 
895.17 
395.97 
3^6.47 


Discharge 
second-feet. 


11,678 

2,071 

2,589 

4,391 

454 

a681 

a817 


Hydrographer. 


R.  £.  Horton. 
H.  R.  Beebe. 
H.  R.  Beebe. 
H.  R.  Beebe. 
C.  C.  Covert. 
R.  E.  Horton. 
C.  C.  Covert. 


a  Measured  through  6  inches  of  ice,  at  Schuyler  St.  Bridge,  Utica,  N.  Y. 


The  elevation  of  the  water  surface  at  Utica  during  previous 
severe  floods,  with  the  corresponding  discharge  estimated  from 
a  rating  table  deduced  from  the  current  meter  measurements, 
is  given  below,  the  elevations  having  been  furnished  by  Stephen 
E.  Babcock,  G.  E. 
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DATE. 

* 

w^a             ^* 

Em 

dt«c 

irna 

'Ivari 
Dd-f 

lf«B»hivw«icr                                 .... 

394.64 

Frcahet.3l<nr«mhcr22.t9nO 

Frv»bet.  November  27, 1900 

a«.49  . 

, 40&.44 

1 
8 

Bicb  vvtcrof  18«0 

405.98 

8 

Hick  v%t«r.f'rKr^iy2S,  1891 

407.22 

17 

Hich«af«r.  Ifi^ 

, 406.44    • 

12, 

Uich  wBtcr.  1993 -. 

406.37 

12. 

liivh  vaUY.  IfiM ... 

, 405.62 

S. 

Hurt  «»tcr.  1895 

406.32    1 

11  . 

Hirb  wBUir.  1999 

405. &2  , 

O. 

Hicli  w«««r.  Mafcb  J7. 1901 

Hichvatcr.  necamberlS.  1901 

406.19  1 
406.75  { 

11. 
14. 

HichwaftcriMAfch  1.1902 

407.14   . 

17. 

From  obserratioiia  of  slope  daring  the  freshet  of  NovemlH 
27, 1900,  Ur.  Babcock  calculated  the  flood  discharge  of  Mohaw 
Rirer  at  TJtica  to  be  12,643  second-feet' 

An  aggregate  of  about  fire  second-feet  is  diverted  for  wate 
sopply  from  Ballon,  Btarch  Factoiy  and  Beel's  Creeks,  thre< 
small  tribataries  entering  Mohawk  Biyer  jnst  below  the  Utic; 
ganging  station.  The  location  of  the  ganging  station  may  b< 
seen  on  the  Utica  qnadrangle  of  the  topographic  atlas  sheet  o 
the  United  States  Geological  Bnnrey. 


a  Encineer't  report  to  the  Mohawk  V&wm  8traight<wi<«  Cwwiirioa,  Ptiwi,  K.  T.,  1000.  bj 
Stephen  E.  Bftbcoek. 


»     10  gi 


P' 


m 


IHwIiBrie  nC  M..hawk  Kiver  al  Uiii 


Discharge  or  Stkeams:  Mohawk  Riveb.  136 

I  Oneiiia  Counii/,  N.  Y. 


a  Balow  limit  of  ntinc  in 


136 


Report  of  Statb  Enqineeb. 


Mean  Monthly  Rvn-off  of  Mohawk  River  at  Utica,  Oneida  County^  N,  Y, 

fDrftinaice  area,  SOU  M)uare  miles.] 


MONTH. 


Second-feet. 


January. . . 
February.. 

March 

April 

May 

June 

July 

August.... 
September. 
October. . . 
November. 
December. , 


1901. 


Second-feet 

per 
square  mile. 


Inobea  on 
drainage 


1,032 

3.86 

4.32 

643 

1.29 

1.48 

1,076 

2.16 

2.42 

312 

0.62 

0.71 

189 

0.38 

0.43 

325 

0.65 

D.73 

376 

0.75 

0.86 

503 

1.01 

1.13 

1,655 

3.31 

8.82 

if  eon  Monthly  Runroff  of  Mohawk  River  at  UHea,  Oneida  County,  N.  Y. 

[DraJnace  area,  500  square  miles.l 


MONTH. 


1902. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Second-feet. 


631 
496 

8,475 
902 
651 

1,023 

1,669 
774 
457 

1.016 
805 

1,368 


Seeond-feei 

per 
square  mile. 


Inches  on 
drainage 


1.06 
.99 
6.95 
1.80 
1.30 
2.04 
8.33 
1.54 
.91 
2.03 
1.61 
2.74 


1.22 
1.03 
7.99 
2.01 
1.50 
2.28 
8.84 
1.78 
l.Oi 
2.34 
1.30 
3.16 


REEL'S  CREEK  NEAR  UTICA,  ONEIDA  COUNTY,  N.   Y. 

I. 

Reel's  Creek  is  tributary  to  the  Mohawk  River  from  the 

north  at  Utica,  N.  Y.  Its  drainage  basin  is  shown  on  the 
Utica  sheets  of  the  U.  S.  Geological  Survey;  the  watershed  is 
precipitous.  The  stream  receives  numerous  lateral  tributaries 
draining  deep  ravines  and  entering  the  main  stream  at  short 
intervals,  in  such  a  manner  as  to  be  conducive  to  the  rapid  carry- 
ing off  of  surface  waters.  The  watershed  is  mostly  pasture  land, 
some  timber  and  a  small  percentage  of  cultivated  fields.  A 
deep  soil  of  clay  and  gravel  is  underlaid  with  loose  shale 
There  is  very  little  swamp  or  "spring  ground."  Tributaries 
which  head  in  the  gravel  of  the  serrated  hillsides,  as  a  rule, 
become  dry  at  times.    Others  which  have  shale  beds  are  fed 
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hj  spring  of  percolating  water,  which  has  passed  through  the 
glacial  drift  to  the  rock  horizon. 

In  1900,  a  masonry  intake  dam  was  constructed  on  the 
stream  four  miles  north  of  TJtica  by  The  Consolidated  Water 
Company  of  Utica.  Beginning  January  1,  1901,  a  record  has 
'  been  kept  of  the  wasteage  at  this  dam  as  well  as  the  diversion 
for  water  supply  purposes  whenever  water  has  been  taken. 
A  record  of  the  precipitation  on  the  watershed  has  been  kept 
at  Deerfield  Reservoir,  one  mile  downstream  from  the  intake 
dam.  The  records  of  rainfall  and  stream  flow  have  been  fur- 
nished by  William  S.  Bacot,  C.  E. 

The  intake  dam  has  a  spillway  of  119.7  feet  long,  with  a  crest 
six  feet  in  width  having  a  slope  downward  on  the  upstream  side 
of  0.75  foot.  The  water  falls  into  a  masonry  pool.  In  order  to 
determine  the  low-water  flow  more  accurately  than  could  be  done 
by  calculation  of  the  discharge  over  the  masonry  spillway  crest,  a 
standard  thin-edged  weir  was  constructed  on  the  overflow  wall 
of  the  water  cushion.  The  weir  has  a  crest  29.02  feet  long 
with  two  complete  end  contractions.  The  crest  is  of  steel,  set 
perfectly  level,  and  readings  of  depth  are  made  on  a  hook 
gauge  set  in  a  stilling  box,  six  feet  upstream  from  the  weir. 

A  calculation  of  the  discharge  over  the  main  spillway  of  the 
intake  dam  under  low  heads  was  made  by  running  constant  vol- 
umes of  water  over  both  the  spillway  and  weir,  corresponding  to 
different  depths  on  the  spillway,  and  the  data  so  obtained  has 
been  used  in  reducing  the  observations  taken  before  the  weir 
was  constructed.  During  the  period  from  June  1, 1901,  to  May  1, 
1902,  the  gauge  was  read,  as  a  rule,  only  once  a  week.  During 
the  remainder  of  the  record  the  observations  have  been  taken 
daily. 

There  are  no  dams,  ponds  or  storage  reservoirs  above  the 
point  of  gauging,  and  the  stream  receives  very  little  surface 
contamination.  The  records  are  of  interest  in  that  they  show 
tJie  natural  regimen  of  a  small  stream  of  the  Northern  plateau, 
as  well  as  the  sequence  of  rainfall  and  run-off  of  a  torrential 
watershed.    The  accompanying  diagram  shows  the  total  flow  of 
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the  stream  at  the  intake  dam  and  the  depth  of  precipitation,  in 
inches  of  rain  or  melted  snow. 

The  basin  formed  by  the  intake  dam  has  a  storage  capacity 
of  17,000,000  gallons.  It  is  nearly  always  filled  and  exerts 
very  little  influence  on  the  rate  of  discharge  of  storm  waters. 
The  greatest  known  freshet  in  the  stream  occurred  August, 
1898.  Data  is  not  available  for  the  calculation  of  the  dis- 
charge. It  is  known  to  have  greatly  exceeded  any  freshet 
which  has  occurred  while  the  record  has  been  kept.  It  is 
probable  that  the  record  does  not  show  the  maximum  discharge 
on  March  1st  of  1902,  as  the  daily  gauge  reading  was  taken 
before  the  flood  reached  its  highest  stage.  The  minimum  flow 
since  the  installation  of  the  gauging  weir  occurred  August  30 
to  September  1,  1902,  inclusive,  and  shows  a  discharge  of  0.4 
second-feet  per  square  mile  from  the  drainage  area  of  4.5 
square  miles  or  0.089  second-foot  per  square  mile.  The 
drainage  area  of  the  stream  above  its  confluence  with  Mohawk 
Bhrer  is  8.4  square  miles. 

Measurements  of  the  flow  of  Reel's  Creek  at  a  point  200  feet 
upstream  from  the  intake  dam,  made  during  1902  gave  the 
following  results: 


DATE.  I    Tima. 


Discharge  in 
Moond-feet. 


1902. 

April  26 

May    5 

May  14 


P.  M.  ,  2.4 

P.  M.  9.7 


A.  M. 


1.2 


Surface  floats  were  used,  and,  owing  to  the  low  velocity  and 
small  volume  of  discharge,  they  were  run  through  a  short 
section  (35  feet). 

In  this  connection  may  be  given  the  data  relative  to  certain 
other  small  watersheds. 

The  maximum  discharge  of  Ballou's  Creek,  which  enters 
Mohawk  River  at  Utica  from  the  south  is  calculated  from  the 
observed  depth  on  the  spillway  and  waste  gate  of  the  No.  4 
reservoir  of  the  Utica  Water  Works  Company  at  181  second-feet 
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OP  130  second-feet  per  square  mile  from  the  tributary  drainage 
of  1.4  square  miles  above  point  of  gauging;  this  freshet  was 
caused  by  a  very  heavy  thunder  storm  which  raised  the  water 
in  the  reservoir  several  feet  in  an  hour.  This  storage  probably 
lessened  the  flood  intensity  at  points  down  stream. 

July  14th,  in  1897,  a  rainfall  of  extreme  severity  caused  a 
discharge  over  the  masonry  spillway  of  Beacon  Reservoir  near 
Fishkill-on-Hudson,  N.  Y.,  estimated  from  the  known  length 
and  depth  of  overflow  at  800  second-feet.  This  dam  receives 
the  run-oflf  from  a  rocky  precipitous  forest  covered  basin  160 
acres  on  .25  square  mile  in  area.  The  recorded  rate  of  dis- 
charge was  equivalent  to  3,200  second-feet  per  square  mile  or 
five  inches  run-off  per  hour.  The  stream  remained  at  this  stage 
for  only  a  very  short  time. 
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Mean  DaHy  Flew  in  Second-feet  of  ReeVe  Credt,  near  Utiea,  Oneida  CowUy,  N.  Y. 


DAY.i   Jan.   ;   Feb. 


1001 

1 

1.75 

2.... 

1.75 

3... 

1.76 

4... 

1.75 

5 

1.75 

6. . . . 

1.75 

7. . . . 

J.  75 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21., 
22. 
23. 
24. 
25. 
26. 
27. 
28., 
29., 
30.. 
31.. 


102.50 
62.00 
l./o 
1.75 
1.75 
1.75 
.1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75, 
1.75 
1.30 
1.30 
1.30 
1.30 
1.30i 
1.30' 
1.30 
1.30 


1.75 
1.76 
1.75 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
30 
30 
30 
30 
30 


Mar.  I  Apr. 


1.30    1 
1.3016 
1.3036 
1.30  38 
1.30  27 
1.30    6 
1.30  19 
1.30  44, 
3.1222 
4.38  15, 
1.75  12, 
1.75  12. 


75 
30 
50 
00 
00 
69 
50 
69 
31 
30 


May     June 


.76  128.40 

.75 

.76 

.30 


1.75, 

1.75 

1.75 

3.41 

2.501 

3.12! 

3.44 

4.061 
49.90 
22.80 
12.(0 
lo  2o' 
14.()2.'S5. 
10.88  1. 
43.55 
24.50 

7.70 

2.48 

1.75 


4 
2 
2 
2 
2 
2 
6 
4 
1 
2 
6 
2 


1. 
1. 
1. 
1. 


00!  6 
00  62 
50  34 
48  6 
48{  4 
48l  1 
481  1 
48  55 
45|  3 
87  2 
751  2 
48  1 
00  15 
48i  1 
80  1 
75;  1 
75  2 
75    2 

75  15 

76  16 
.1  9 


.30 

.30 

.30 

.30  209.10 

.30 

.48 

.83 

.68 

.72 

.70 

.41 

.75 

.30 


9.00 


.80; 

40 

.4S' 

,48 

,76      2.48 

30 

76 

75 

75 

48 

48 

30      1.75 

30 

00 


July  I  Aug.  I  Sept. 


37.60 


6.00 


Oct. 


Nov. 


1.30 


9.00 


15.30 


1.76 


32.00 


1.75 


4.60 


1.76 


Mean.  I     6.83|     1.38      8.02  11. 8I1  8.56    70.15 


1902.  I 

1 ' 1.30254.70 

2 1 167.00 

3 '  92.00 

4 1.30! 

5 ; 

6 I I 

7 1 ! 

9 


30.50 
'2!48 


1.76      4.50 


10 ; i 

11 1.30 

12 126.74  12.00 

13 209  90 

14 94.50t 

15 I      1.30      9.98 

16 : 128.30 

17 1 1   63.30 

18 1.30! 19.50 

19 1     9.51 

20 i 1 


1.30 


21.. 
22.. 
23.. 
24.. 
25.. 
26.. 


4.691 
6.00: 


1.30:     2.48 


1.30' 


4.60 
1.30 
13.60 
9.00 
13.60 
12.00 
9.00 
4.50 
1.75 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
l.ll 
1.11 
1.11 
1.30 
1.30 
1.30 
l.ll 
a 


1.30 


27 

28 

29 

30 

31 

»  • 

Mean. 


4.69 


61.11 

12.00 

8.0t) 


1.30! 

1.30 
I  2.48! 
30.50 

3.40, 

1.30 
42.40 


2.48      2.071     78.9  10.85    3.88 


10.3 

1.6 

103.0 

42.6 
8.4 
1.1 
0.9 

26.1 
4.5 
3.1 
9.1 

42.5 
9.1 
4.3 
8.4 
4.5 
2.2 
2.1 
2 
1 
7 
2 
1 
2 
1 

42 


1.30 


132.40 


1.30 


30.50 


1.76 


15.30! 


1.30 


1.30 


1.30 


1.30 


62.00 


2.0 
1.5 

2.4I 
42.5 


12.39 


42.6; 

2.0' 
128.51 
20.61 
206.7 
86.8 
30.6 
15.4 

2.2 
42.5 

2.2 

1.5 

0.9 

0.8 

0.8 
32.8 
20.6 

2.0 

1.5 
42 
149 
42 

6 

2 

2 

1.5 
20.0 

9.0 

5 

2 

1 


.5 
.5 
.5 
.4 
.2 
.0 


44.04 


0.9 
0.8 
1.5 
1.4 
1.2 
6.4 
9.1 
21.6 
2.2 
1.6 
2.8 
2.8 
2.3 
2.0 
1 
2 
2 
2 
5 
3 


1.30 


9.09      4.91 


9 
0 

?! 

li 


0.4 

2.2 

1.2 

2.4 

1.5 

0.9 

16.4 

2.2 

1.6 

71. 2| 

16.41 

2.2 

1.6> 

1.2 


1 
0 
0 
0 


li 

I: 

8 


.1 
.2 
.0 


3.2 
2.2 
0.9 
0.8 
0.7 
0.7 
0.7 
0.5 
0.5 
0.4 
0.4 


0.7 

0.4 

11 

1.1 

0.8 

0.8! 

0.7! 

3.8 

1.5 

1.1 

7.7 

9.0 


9.1 

9.1 

7.8 

2.91 

1.81 

28.5! 
3.9 

28.5 
9.4 

11.3 
2.2 
1.6 
1.6 
2.2 
1.6 
1.1 

29.1 
.9 
120  8 
9.1 
3.9 
2.9 
6.9 
4.9 
1.9 

6.4 
38.2 
6.    ; 
6. 

6.    I 


7.23 


3.9 
2.9 
2.6 
2.2 
2.2 
3.9 
2.2 
2.2 
1.8 
1.5 
1.1 
6.4 
7.2 
2.6 


Dee. 


1.76 


3.44 

2.81 

2.19 

124.60 


2.48 


1.30 
4.69 
5.00 


16.46 


1.8 

2.9| 

3.9! 

2.6 

2  2 

2.2 

6.4 

4.9 

3.9 

4.9 

4.3 

7.0 

4.9 

3.9 


13. li     29.8 


2.C 


5.0        8.3I 


3.4 


3.9 
6.4 
6.0 
3.9 
2.2 
2.2 
2.4 
6.4 
6.4 
6.4 
4.4 
4.4 
4.4 
4.4 
4.4 
19.5 
7.8 
7.8 
10.5 
10.5 
10.5 
12.0 
7.8 
6.6 
6.4 
6.4 
6.4 
5.4 
4.9 
4.9 
4.9 


6.2 


*^Pipc.broken  in.Gulf.         a  Waste  gate  opened.    Setting  weir. 
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Precipitation  in  Inchet  at  Deerfieid  Reservoir,  Oneida  County,  N,  Y, 

DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

•  •  •  ■ 

Sept. 

1 
Oct. 

Nov .  Deo. 

lOlti. 
1,. 

.as 

1 

1-    ••• 

•  •  •  • 

•       •  •  • 

•   ■  ■ 

.04 

■   ■    •    ■ 

• 

.57 

•       •  .   • 

.68; 

3 . 

1 

.45 
.34 

'■!27 

• 

.06 

.63      -4ri 

1 

"ao 

.42 

.'31 

«       •       • 

.73 

1.4S 

.09 

.80 

■        •    •    • 
•   •   •   • 

.15 

•    ■    •   ■   • 

ft   ■   •       ft 
•       •  ft  ft 

5 

'    .5.S 

6 

.0* 
1.04 

•        •   •    ■ 

.17 

7 

.10 

•   •   •    • 

.50 

"iio 

.95 
.62 
.32 

I   16 

1.0/ 

.17 

1 

«   •  •   • 

8 

9 

10 

.28 

1.00 

•   •   •       • 

.35 

.10 
.60 

•  •   •  ft    • 

.07 

•  •     •          • 

*  !76 

*  ■ .'  12 

•  •  •       • 

•  ■   •       • 

.30 
.03 

'".21) 
.60 

.22 
.05 

'i!i6 

11 

.9'> 
.82 

12 

13 

•    ■    >  •   ■ 

.07 
.12 
.21 
.05 

.9^ 
1.10 

•    •    ft    • 

.Go 
.02 

•  ■  •  >  • 

14 

2.12 

16 

.23 

".'49 
.10 

.73i      An 

16 

........... 

.....1..... 

.61 

.!)4 

17 

1 

.,0 

18 

.12 
.02 

a    •          •    • 

.17 

•  «rO    .... 

1       .98 

1     •"- 

.....  1     ... 

19 

20 

21 

.60 

.77 

.14 

1  11 
1.07 

22. 

.18 

1 

23 

.07 

.66 

.67 

'  * ' ' 1  *  *  * 

2t 

.40 

.03 

26 

.... 

.50 

j 

26 

.,,,1-..-. 

.10 

27 



.22 

.85 

28 

...    . 

29 

30 

•   >   «       > 

'  ;i7 

.49 
.10 
.18 

.24 

.is 

.30 
.li» 

.03 

.75 

31 

.i2 

.03 

1* •  •  • 



rotal 

3.12 

1.79    3  09 

3.58 

4.6-^ 

5.73 

3  87 

2.68 

4.60 

2.35 

2.46 

4.S2 

1902. 
1 

1.15 

1.12 

.03 

.12 

.18 
.03 

.03 

.44 
.25 

2 

.05 
1.25 

.41 

.20 



3 

...^  ..... 

1.76 

'i.'43 
.35 
.03 
.11 

4 

1 

.35 
.72 

.62 

.  - . ,  . 

.02 
0.1 

.50 

6 

1 

1.12 

.20' 

6 

1 

i.42  .. ..  .'      -3sl 

.10 

7 

.03 

.29' 

i      .66 

.16 

8 

.75 

.66 

.40 

•I 

.25 

O:^ 

.60 

.  ;::i 

10 

^ . . . .  j      .68 

!42 

.05 

1.051 

.«• 

•   •  ft  • 

11 

.03 

02'         fl.S 

1 

.71 

1 

*'*'i 1 

12 

.0.S 

.03,      .03 

.10 

.32 

1 

1 

.23 

.80 

13 

.75 

.31       -22' 1      .17 

•  ft   •   • 

.20 

14 

/ 

.*M) 

1 

15 

1 

.64' 

31 

.20 

16 

.85 

.14  -    -  -  -I 

.16 
.lo' 

1.30 

17 

.05 

1 

•  •  •  ft 

"'.OB 
.15 

.15 

18 

.25 

.05 

If) 

20 

.05 

•    •   •           ' 

.65      .32 

"ieo 

.80' 

.46 

1.23 
.16 

1 

21 

.25, 

.07 

;      .52 

"!48r     2ii 

.40 

22 

. . . .    1 

09i   1  An! 

.2S| 

.....,.....| 

76 

2.i 1 

•   •   •       •          ■       •   • 

.02| 

.02' 

.16 
.07' 
.05 

.45 

".02 
.36 
.45 
.05 

■    ■    I    ■ 

.02 

24 

.50        32 

"iAl 

•    '  n!il 

05 

25 

OA 

..TO             i 

•""I 

26 

.02 
.65 

.21 
.05 

.43 
' '  .35 

761 

.751 

'   .'5i 

1.70 

11 

.08 

27 ; 

iS 

'i!o6 

■ '  .30 
.12 
.10 
.02 

.09 
.34 

.62 

.43 

1 

.10 

.11 

29 1 

.68 

1 

1  40i 

30 1 

.03 

.77 

.72 

.70' ! 

31 

.03 
9.1.- 

.26 
5  93 

1  .00 

6.24 

2.1? 

1 

'    "    "    " 

T<Hnl 

2.91 

1 

3.o;i 

I 

6.9.1 

4.67 

5.81 

1 

2.11 

3.58 
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WEST  CANADA  GREEK  AT  TWIN  ROCK  BRIDGE  AND 
TRENTON  PALLS,  ONEIDA  COUNTY,  N.  Y. 

Twin  Rock  Bridge  crosses  West  Canada  Creek  two  miles 
above  Hinckley,  practically  at  the  point  of  emergence  of  the 
stream  from  the  Adirondacks.  The  bridge  is  of  iron,  having 
two  spans  and  a  length  of  167.6  feet  between  abutments.  The 
stream  bed  is  of  gravel  and  rock,  and  the  conditions  are  nnnsn- 
ally  favorable  for  a  current  meter  station.  A  gauge  board  was 
set  and  a  record  commenced  on  September  7,  1900.  The  gauge 
is  read  at  7  a.  m.  and  at  6  p.  m.  each  day,  and  the  average  of 
the  two  daily  readings  is  given  in  the  following  tables: 


Cwrrtni  Meter 


of  Wmi  Canada  Creek  ai  Twiik  Bock  Bridge,  Ht 
Ceuniy,  JV.  K, 


DATE. 


September  7. 19(10. 

April  11»  1001 

May  4.  1901 

AuffUPt  8,  1901 . . . . 
Auguat  10.  1901... 


Gaaiie 

TFttdiDC. 


0.45 
3.20 

4.25 
2.81 
4.88 


DivehftrM  in 
■pooud-feet. 

183 
•  l.?35 
a  1.423 

a    604 
a  1347 


a  Probal>ly  afleetad  by  b«ekwmter. 


CwTwil  Meter  Dieeharo*  Meaaurememte  of  Weet  Canada  Crtek  at 

County,  N.  T, 


Back  Bridge.  Herkimer 


DATE. 


Gunge 

heiirht, 

feei. 


Dimlwmi 
wcond-      Hydrognpher. 
feet. 


Augtint  25 . 

June  17 

June  17 

Octol»er  10. 
June  lf>.... 
June  28.... 
June  28. . . . 
June  27 — 
June  27 


1902. 


1 
2 
2 
2 
2 


.25 
.34 
.39 
.74 
93 


3.02 
3.45 
4.12 
4.52 


455 

1,142 
1.187 
1.534 
1.C15 
1.812 
2.131 
3.114 
3.402 


C.  C.  Covert. 
H.  It.  Heebe. 
II.  H.  Heebe. 
R.  E.  Hnrton. 
R.  £.  Horton. 
R.  E.  Horton. 
H.  R.  Beebe. 
H  R.  beebe. 
U.  R.  Beebe. 


During  April,  1901,  an  unusually  heavy  drive  of  logs  produced 
a  jam  in  the  mill  pond  above  Hinckley  dam,  two  miles  below  the 
ganging  station.  This  jam  remained  in  position  through  the 
summer  and  was  carried  out  by  high  water  December  15,  190L 
The  gauge  readings  at  Twin  Rock  Bridge  for  this  period  are 
probably  affected  by  backwater  in  some  degree; 


DiSCHABGB   OF    STREAMS:    WeST   CaNADA    GbBEE. 
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Black  Creek  enters  West  Canada  Creek  one-balf  mile  above 
Twin  Kock  Bridge.  A  discharge  measurement  of  this  stream  at 
Grant,  two  miles  from  the  mouth,  showed  the  discharge  to  be 

62  second-feet  on  August  8,  1901. 

The  record  at  Twin  Rock  Bridge  is  kept  by  the  Utica  Electric 
Light  and  Power  Company.  This  company  has  erected  an  elee 
trie  power  plant  at  Trenton  Falls,  four  miles  farther  down- 
stream. A  concrete  dam  has  been  constructed,  and  a  head  of 
265  feet  is  obtained  on  the  turbines,  which  are  of  special  design. 

The  relative  drainage  areas  tributary  to  the  different  gauging 
stations  on  West  Canada  Creek  are  shown  below: 


LOCATION. 


Mouth 

Midclle^nlle 

Trenton  FallR  .... 
Twin  Hock  Bridge 


Drfkinace 

ares, 

■quare 

miles. 


6A9 
519 
375 
352 


Mean  DaUy  Oauge  Height,  in  Feet,  of  Weet  Canada  Creek,  at  Twin  Rock  Bridge,  Oneida  County, 

New  York,  for  1900. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


DAY. 


Sept. 


0.35 
.32 
.35 
.32 
.35 
.35 
.38 
.78 


Got. 

Nov. 

0.85 

0.90 

.76 

1.60 

.65 

1.10 

.70 

1.05 

.60 

1.15 

.55 

1.70 

.65 

4.55 

.85 

4.25 

.75 

3.05 

.90 

1.45 

.85 

2.05 

.70 

1.90 

.60 

1.55 

1.25 

1.60 

1.30 

1.50 

1.10 

1.50 

Dec. 

1.60 
1.85 
2.00 
1.90 
1.75 
1.55 
1.40 
1.40 
1.50 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


DAY. 


Sept. 


0.45 

.30 

.30 

1.65 

2.90 

2.35 

1.60 

.95 

1.10 

.90 

.95 

1.00 

.85 

.90 


Oct. 


1.05 
1.00 
.95 
1.15 
.62 
.60 
2.30 
2.45 
1.75 
1.70 
2.55 
1.95 
1.15 
1.20 
1.50 


Not. 


1.50 
1.80 
5.50 
5.30 
6.30 
4.46 
3.75 
2.00 
6.25 
6.20 
4.40 
3.55 
1.90 
1.70 


Deo. 


i.Nso 

1.50 
1.50 
1.60 
1.60 
1.60 
1.76 
1.70 
1.66 
1.60 
1.65 
1.50 
1.60 
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Mean  Daily  Oauge  H eight  of  Wett  Canada  Credk  at  Ttein  Rock  Bridge. 


DAY. 

Jan. 

Feb. 

Mar. 

1 
Apr.  1 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1901. 

1.... 

1.5 

2.1 

2.1 

6.25 

7.8 

5.15 

1.4 

3.46 

2.8 

1.56 

0.56 

1.6 

^m    •    •    • 

1.5 

2.1 

2.1 

5.4 

7.6 

4.65 

1.3 

3.45 

2.85 

1.42* 

0.56 

2.0 

3.  •  •  • 

1.5 

2.1 

2.1 

5.1 

6.95  ! 

5.25 

2.1 

2.3 

2.72* 

1.6 

1.85 

2.05 

« ■  • « • 

1.6 

2.1 

2.1 

4.1 

6.2     ! 

4.4 

1.65 

2.0 

2.66 

1.42* 

1.45 

1.77^ 

5. . . . 

1.5 

2.1 

2.1 

4.3 

3.45 

5.55 

1.6 

2.25 

2.35 

1.46 

2.16 

1.621 

6. . . . 

1.8 

2.1 

2.1 

4  05 

3.36 

6.7 

2.8 

2  45 

2.25 

1.25 

2.2 

1.60 

7.... 

1.8 

2.1 

2.1 

3.05 

2.9 

6.25 

2.6 

2.6 

1.35 

1.7 

2.3 

1.6 

O*  •  «  • 

1.8 

2.1 

2.1 

2.65 

2.65 

5.4 

2.6 

3.2 

1.26 

1.47* 

2.17* 

1.45 

Vb      •      •      • 

1.7 

2.1 

2.15 

3.0 

2.46 

3.35 

2.4 

3.75 

1.7 

1.5 

2.1 

1  45 

10. . . . 

1.7 

2.1 

2.2 

3.15 

2.9 

3.5 

2.1 

4.45 

.60 

.92* 

1.7 

3.06 

11.... 

1.6 

2.1 

2.15 

3.5 

4.7 

3.15 

2.0 

2.62* 
3.07i 

.67* 

1.2 

1.85 

4.25 

12.... 

1.6 

2.1 

2.1 

3.3 

5.6 

2.75 

2  52^ 

1.16 

1.2 

2.2 

4.1 

13.... 

1.6 

2.1 

2.0 

2.95 

6.15 

2.7 

2.3 

3.0 

2.9 

1.9 

2.52* 

3.95 

14. . . . 

1.6 

2.1 

2.95 

4.4 

4.0 

2.25 

1.6 

2.85 

2.6 

4.2 

4.2 

3.2 

15. . . . 

1.6 

2.1 

2.2 

4.4 

3.5 

1.6 

.7 

2.5 

2.3 

3.4 

4.2 

15.46 

16. . . . 

1.55 

2.1 

2.4 

4.15 

3.1 

1.5 

.65 

2.35 

3.3 

3.3 

4.3 

8.3 

17          1 

1.651  2.1 

1.9 

3  45 

4.0 

1.4 

.50 

2.22¥    2.9 
2.22i,  2.6 

3.1 

4.16 

8.95 

18 

1.6 

2.1 

1.95 

3.35 

4.35 

1.4 

2.9 

2.75 

4.1 

6.4 

19....! 

1.6 

2.1 

1.75 

4.5 

4.0 

1.6 

2.6 

1.75  1  2.65 

2.62* 

2.45 

6.3 

20.... 

2.1  !  2.1 

1.8 

4.7 

4.15 

4.0 

2.0 

.95 

3.15 

2.5 

2.1 

6.0 

21.... 

2.1   1  2.1 

1.9 

5.75 

4.25 

3.2 

1.35 

1.22^ 

2.85 

2.35 

2.25 

6.0 

22. . .  . 

2.1   1  2.1 

2.0 

5.4 

4.1 

3.6 

.7 

1.2 

2.25 

2.3 

1.85 

3.3 

23 

2.1      2.1 

2.65 

5.2 

4.1 

4.65 

.8 

.92k 

2.05 

2.1 

1.75 

2*  . 

24 

2.1      2.1 

2.85 

5.6 

3.2 

3.5 

.75 

1.2 

1.4 

2.35 

1.57* 

2  22* 

25. . . . 

2.1      2.1 

4.3 

5.4 

2.75 

2  6 

1.0 

2.3 

1.1 

2.47* 

1.8 

2.0 

26. . . . 

2.1      2.1 

4.8 

6.75 

2.65 

2.1 

1.4 

1.7 

1.2 

2.3 

1.85 

2.0 

27.... 

2.1 

2.1 

4.3 

5.85 

2.65 

1.7 

2.2 

1.6 

1.5 

1.37* 

2*    , 

2.0 

^o. • • . 

2.1 

2.1 

6.25 

12.5 

2.9 

1.45 

2.8 

.70 

1.4 

1..S2* 

2.0 

I  2.0 

29.... 

2.1 

5.3 

11.85 

4.0 

1.3 

3.96 

.70 

1.42* 

1.15 

1  65 

2.0 

80 

2.1   1 

5.0 

8.76 

4.15 

1.6 

4.35 

.42* 

1.4 

1.35 

1.625 

2.0 

81.... 

2.1 

6.05 

4.15 

3.15 

.67* 

.67* 

r 

2.0 

1902. 

X  . . . . 

2.0      1.9 

4.90 

4.75 

6.21 

2.15 

3.10 

1.66 

1.00 

2.3 

3.1 

1.6 

2.  •  .  , 

2.0      1.9 

6.80 

3.90 

3.95 

2.10 

3.35 

1.50 

0.90 

1.35 

2  25 

1.68 

8.  • . . 

2.0 

2.0 

7.65 

3.15 

3.06 

1.90 

4.90 

1.60 

0.78 

1.35 

2.35 

2.65 

2.0 

2.0 

6.40- 

2.40 

3.15 

3.25 

7.05 

1.43 

0.70 

1.2 

1.45 

4.55 

6. . . . 

2.0 

2.0 

5.40 

2.42 

3.50 

2.65 

4.46 

1.28 

0.90 

1.25 

1.5 

3.9 

6.  * . . 

2.0 

!  2.0 

4.25 

2.30 

2.66 

1.95 

3.60 

1.80 

1.10 

1.23 

1.85 

3.85 

2.0      2.0 

3.75 

2.35 

2.75 

2.46 

2.55 

2.50 

1.10 

1.23 

2.25 

4.65 

8..,. 

2.0      2.0 

3.30 

2.37 

2.30 

2.10 

2.. 55 

2.33 

1.46 

3.0 

2  05 

1.96 

0     ' 

2.0 

2.0 

3.40 

5.45 

2.10 

1.70 

2.42 

2.70 

1.80 

3.3 

1  9 

1.7 

10. . . 

2.0 

2.0 

3.10 

6.25 

2.10 

2.10 

2.35 

2.65 

1.70 

i2.7 

1.65 

1.73 

11.... 

2.0 

2.0 

3.07 

3.05 

1.85 

3.12 

2.10 

2.40  *   1.66 

1.63 

1.6 

2.45 

12.... 

2.0 

2.0 

3.6 

3.42 

1.70- 

2.80 

1.53 

3.15  !   1.05 

1.4 

1.65 

2.45 

13.... 

2.0  '  2.0 

6.1 

3  45 

1.45 

2.45 

1.30 

2.40  ,   1.00 

1.3 

3.0 

2.2 

14.... 

2.0      2.0 

6.85 

3. 05 

1.27 

2.26 

1.22 

1.95 

1.16 

1.28 

3.2 

2.05 

16.... 

2.0  ,  2.0 

5.05 

2.75 

1.00 

2.95 

1.80 

1.70 

1.03 

1.2 

2.2 

2.1 

16.... 

2.0  '   1.9 

5.70 

2  60 

1.00 

2  90 

4.00 

1.45 

0.90 

1.23 

2.1 

2.65 

17.... 

2  0  1   1  9 

8.25 

2.00 

1.15 

2.60 

2.40 

1.40 

0.90 

1.0 

2.35 

6.0 

Jo.  .  .  . 

2.0  1   1.85 

7.00 

2.45 

1.32 

1.90 

2.18 

1.30 

0.75 

.76 

2.13 

6.65 

19.... 

2.0 

1  68 

7.26 

2  35 

1  32 

1.62 

1.90 

1.65 

0.60 

2.25 

1.75 

3.5 

20. . . . 

2.0 

1.60 

6.87 

2.50 

1.45 

1.75 

2.80 

1.48 

0.50 

3.7 

1.63 

2.8 

21.... 

2.0  !   1.62 

3  60 

2.25 

1.42 

1.8 

4.13 

1.00  '  0.65 

4.25 

1.7 

2.4 

22. . . . 

1.9  ;   1.60 

3.20 

3.20 

1.37 

3.65 

5.10 

1.70 

0.60 

3.8 

1  M 

6.1 

Zw .... 

1.8  !   1.90 

3.80 

2.75 

1.30 

2.96 

4.28 

1.68 

0.60 

3.25 

2.1 

6.35 

24. . . . 

1.8 

1.60 

3.70 

2.50 

2.70 

2.40 

2.95 

1.48 

0.60 

3.23 

1.45 

5.2 

*o. . . . 

1.9 

1.62 

3.42 

2.55 

3.50 

1.90 

2.50 

1.30 

0.63 

2.2 

1.63 

4.16 

26 .... 

1.9 

1.62 

3.22 

2  35 

3.22 

3.40 

1.70 

1.13 

0.73 

2  5 

1.5 

3.63 

27.... 

1.9 

1.37 

3.05 

3.10 

2.85 

4.30 

1.43 

1.00 

1.00 

3  0 

1.63 

3.35 

28.... 

1.9      1.85 

3.40 

3.30 

2.60 

3.15 

1.75 

0.85 

1.2 

5.2 

2.2 

3.2 

29.... 

1.9    

6.30 

2.42 

2.50 

!   2.55 

,   1.95 

0.80 

2.5 

6.5 

2.1 

4.0 

sKI*  •  •  • 

1.9    

8.00 

4.15 

2.80 

3.70 

.   1.65 

1  0.73 

3.46 

4.3 

1.76 

4.0 

via    *    •    ■ 

1.9    

6.00 

3.10 

1.45 

1.10 

4.65 

3.9 

B,ooa 

m*"^ 

(ojo 

K3J0 
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4.000 

1 
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Discharge  of  Stebams:  West  Canada  Gbbbk.  145 

Heavy  rains  on  frozen  ground  December  15,  1901,  caused  a 
freshet  discharge  over  the  Trenton  Falls  dam  estimated  at 
36,300  second-feet  or  96.8  second-feet  per  square  mile. 

It  is  possible  that  the  intensity  of  this  flood  was  increased  ta 
some  extent  by  the  failure  of  the  Hinckley  dam  a  short  distance 
upstream.  A  high-water  mark  at  Newport  dam  indicates  a 
flood  discharge  for  the  freshet  of  August,  1898,  of  at  least 
22,000  second-feet,  or  40.6  second-feet  per  square  mile  from  the 
tributary  drainage  area  of  472  square  miles.  In  August,  1874, 
a  freshet  at  Hinckley  produced  an  estimated  discharge  of 
21,100  second-feet  or  58.6  second-feet  per  square  mile  from  the 
tributary  drainage  area  of  360  square  miles.  The  freshet  of 
August,  1898,  is  estimated  to  have  produced  a  discharge  of 
12,950  second-feet  or  24.9  second-feet  per  square  mile  at 
Middleville. 

WEST  CANADA  CREEK  AT  MIDDLEVILLE,  HERKIMER 

COUNTY,  N.  Y.« 

Measurements  of  West  Canada  Creek  have  been  made  at  Mid- 
dleville, at  the  dam  of  the  Nelson  Knitting  Company,  which 
supplies  power  to  four  mills.  The  dam  is  of  timber,  with  a 
nearly  level  crest,  aside  from  the  ice  slide  in  the  northern 
portion. 

The  principal  element  of  uncertainty  with  this  record  in  the 
past  was  considered  to  be  leakage  of  the  dam,  etc.,  which  had 
been  taken  at  50  second-feet.  Current  meter  measurements 
were  made  on  September  10,  1900,  to  determine  the  leakage  of 
the  dam  and  the  low  water  flow  of  the  stream  at  this  station. 

Second-feet 

Highway  bridge  below  dam,  measured  flow  in  main 

stream  channel 113 

Measured  flow  in  hydraulic  canal 132 


Total  flow  from  current  meter  measurements . . .  245- 


a  See  Water  Supply  and  Irrigation  Paper.  U.  S.  Geol.  Survey,  No.  36,  p.  40. 
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The  calucnlated  flow  from  the  gauge  record  gives  the  follow- 
ing results: 

Second-feet 

Flow  over  dam,  gauge  reading  0.67 60 

Leakage  previously  estimated 50 

Total  flow  in  main  channel 110 

Calculated  diversion  to  water  wheels 131 

Total  flow  as  estimated 241 

The  stream  bed  is  of  gravel  and  cobblestones.  High  water 
and  ice  have  washed  deep  holes  below  the  toe  of  the  dam, 
tending  to  increase  the  leakage.  Measurements  of  the  dis- 
charge below  the  dam  in  1901  gave  the  following  results: 

March  28. 

Second-feet. 

Metered  flow  in  creek  at  highway  bridge 4,559 

Metered  flow  in  power  canal  at  highway  bridge 154 

Total  flow  past  highway  bridge 4,713 

Metered  discharge  over  dam. 4,528 

Estimated  discharge  of  turbines 102 

August  10. 

Second-feet. 

Metered  flow  past  highway  bridge 965 

Metered  flow  in  power  canal 96 

Total  flow  past  highway  bridge 1,061 

October  5. 

Seoond-feet. 

Metered  flow,  in  creek  at  highway  bridge 480 

Metered  flow  in  power  canal  at  highway  bridge 28 

Total  flow  past  highway  bridge 510 

Second-feet. 

Flow  over  dam  by  meter 320 

Flow  over  dam,  estimated 230 

Difference,  leakage,  etc 90 
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Kkfout  ov  Stath  Enqineeb. 


M>r. 
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Mean  Monthly  Runroff  of  Wett  Canada  Creek  at  MiddlevUU,  Herkimer  County,  N.  Y. 

[Drainafce  area,  518  square  miles.] 

IN  SKCOND-FEBT. 


January. . . 
February. . 

March 

April 

May 

June , 

July 

August . . . . 
September. 
October. . . 
November. 
December. 


MONTH. 


1898. 


1,161 

1,110 

•1,024 


1899. 


1,150 

1.594 

1,176 

3,365 

1,456 

397 

324 

235 

221 

324 

577 

1,259 


1900. 

1901. 

1.366 

871 



624 

1.330 

3.167 

924 

1.114 

406 

1,197 

451 

448 

463 

419 

448 

1.536 

800 

IN  BBCOND-FKBT  PRR  8QUAIUE  MILS. 


MONTH. 

January 

February 

March 

April 

May 

June 

July 

August 

Beptember 

October 

November 

December 


1  1898. 

'  1899. 

1 

1900. 

1901. 

2.21 

3.07 

2.26 

6.48 

2.80 

.76 

.62 

.45 

.52 

.62 

1.11 

2.43 

2.63 

■i!78 

.78 
.87 
.89 
.80 
.86 
2.97 
1.54 

1.68 
1.20 
2.57 

, 

6.12 

1 

2.15 

1 

2.31 
.86 

■ 

2.24 
2.14 

1.97 

1 

IN  INCHXa  ON  DRAINAGE  AREA. 


January.. 
February. 
March. . . 
April. . . . , 

May 

June , 


July. 
August . . . . 
■September . 

October 

November. 
December. 


MONTH. 


1898. 


2.58 
2.40 
2.27 


1899. 

1900. 

laoi. 

2.54 

3.03 

1.93 

8.19 

1.25 

2.60 

2.96 

'   7  23 

6.85 

3.22 

2.05 

2.48 

.85 

.87 

2.47 

.71 

1.00 

.99 

.52 

1.02 

.58 

.89 

.71 

.99 

1.23 

3.33 

2.80 

1.77 

The  lowest  water  in  this  stream  occurs  Sundays,  when  the 
flow  is  held  back  as  pond  storage  by  dams  above  Middleville. 
Aside  from  this,  the  most  notable  low  water  period  was  Sep- 
tember 2  to  12,  inclusive,  1889,  the  mean  flow  at  Middleville  for 
11  days  being  183  second-feet  or  0.35  second-foot  per  square 
mile.  Owing  to  a  large  and  apparently  increasing  loss  by  leak- 
age at  this  station,  the  record  has  been  discontinued. 
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EAST   CANADA   CHEEK   AT   DOLGEVILLE,   HERKIMER 

COUNTY,  N.  Y. 

This  creek  rises  in  Hamilton  County  and  flows  in  a  soutlierly 
direction  between  Herkimer  and  Fulton  Counties  into  Mohawk 
River  at  East  Creek.  A  portion  of  the  stream  and  drainage 
area  are  included  on  the  Little  Falls  topographic  atlas  sheet  of 
the  United  States  Geological  Survey.  Observations  are  taken 
at  High  Falls  near  Dolgeville,  about  seven  miles  from  the  out- 
let of  the  stream.  The  gauging  station  is  located  at  the  dam  of 
the  Herkimer  County  Light  and  Power  Company.  Readings 
of  the  depth  on  the  crest  are  taken  from  a  vertical  gauge  board 
attached  to  the  bulkhead,  6  feet  upstream,  twice  each  day  bj 
J.  M.  Kelley.  The  mean  of  the  readings  is  used  in  computing  the 
discharge.  A  record  is  also  kept  of  the  run  of  .the  water  wheels 
and  the  elevation  of  water  in  the  tailrace. 

The  dam  is  of  rubble  masonry  19  feet  high,  and  has  a  flat  crest 
6  feet  in  width  and  190.25  feet  long  between  abutments.  The 
elevation  of  the  upstream  edge  of  the  crest  is  one  foot  below 
that  of  the  lip.  The  impounded  water  is  conducted  to  the  power 
house,  500  feet  below  the  dam,  through  a  wrought  iron  flume  10 
feet  in  diameter.  Prior  to  June  1,  1899,  the  discharge  over  the 
dam  was  computed  from  a  discharge  curve  calculated  by  the 
use  of  coeflBcients  derived  from  Cornell  University  Experiment 
No.  13^  The  record  since  June  1, 1899,  has  been  computed  from 
a  revised  discharge  curve  based  on  Freeman's  experiments  on  a 
model  of  the  round-crested  portion  of  the  Croton  Dam,  which 
apparently  corresponds  closely  with  the  ogee  section  of  the 
Dolgeville  Dam  as  regards  friction  on  the  crest,  vertical  con- 
traction of  the  nappe,  and  siphonage.*  The  flow  through  the 
turbines  for  this  period  has  also  been  computed  from  current 
meter  measurements  made  in  the  tailrace  of  the  electric  power 
plant,  instead  of  from  the  manufacturers  rating  tables  for  the 
water  wheels  as  formerly.    The  effect  of  these  changes  has  been- 


o  Water  Supply  and  Irrrlaratlon  Paper,  U.  8.  Qeol.  Survey,  No.  35,  p.  62. 
b  See  Report  on  New  York's  Water  Supply  1900,  by  John  R,  Freeman,  C.  E... 
p.   137. 
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to  slightly  increase  the  extremes  of  flow,  both  as  regards  high 
and  low  water.  The  estimated  flow  for  mean  stages  remaining 
substantially  the  same. 

During  October,  1901,  pins  were  set  in  the  crest  of  the  dam 
enabling  flashboards  to  be  put  on.  The  dam  is  practically  water 
tight  and  no  allowance  is  made  for  leakage.  The  discharge 
over  the  flashboards  is  calculated  by  means  of  the  Francis 
Formula.  ^ 

The  turbines  are  of  a  si)ecial  Victor  cylinder  gate  type;  the 
two  main  wheels  are  36  inches  in  diameter  each  and  their  speed 
is  controlled  by  Lombard  governors.  The  third  wheel  is  15 
inches  in  diameter  and  drives  the  exciter.  The  following  table 
shows  the  results  of  current  meter  measurements  made  from  a 
bridge  across  the  tailrace  below  the  power  plant.  Only  one  of 
the  two  36-inch  turbines  was  running  in  each  instance,  together 
with  a  15-inch  exciter  wheel.  The  latter  runs  at  a  sensibly  con- 
stant width  of  gate  opening  at  all  times.  The  head  on  the 
wheels  was  72  feet.  Observations  on  the  wheel  gate  openings 
were  taken  at  the  beginning  and  end  of  each  measurement  and 
the  average  is  given  in  the  table : 


DATE. 


Measured  flow 

in  tailrace, 

second-feet. 


1900 

May  22 

July  27 

July  29 

August  9 


84 
76 
63 
80 


Gate  opening 

of  36-inoh 

wheel. 


0.50 
0.38 
0.28 
0.38 


Wheel 
number. 


2 
2 
1 
1 


The  following  measurements  of  the  total  discharge  of  the 
stream,  in  comparison  with  the  calculated  flow,  were  also  made: 


DATE. 


May  22. . 
July  27. . 
August  7. 


1900. 


Total  flow, 
second-feet. 


Flow 
in  tailrace, 
second-feet 


412 
452 
108 


84 
76 
80 


I  Flow 

over  dam, 
I    second-feet. 


328 
376 
a  28 


a  Measured  in  stream  channel  above  point  confluence  with  tailrace. 
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DATE. 

1900. 

May  22 

July  27 

Aufnist  7 


Cre^t-Kauge 
roading  feet. 


0.69 
0.79 
0.20 


Mow 

over  dam, 

aeoond-feet. 


282 

862 

29 


.„,^\?5;.     I    Total  flow, 
JiSute.     «cood.feet. 


84 
84 
78 


366 
446 
107 


The  total  flow  in  the  first  two  cases  was  measured  at  Dolge* 
yille  bridge  one  mile  above  the  dam.  The  difference  between 
the  observed  and  calculated  flows  in  the  first  instance  is  prob- 
ably due  to  pond  storage.  The  accompanying  table  of  mean 
daily  flow  shows  the  amount  of  water  passing  down  the  stream 
from  the  dam  each  day.  The  discharge  of  the  stream  at  High 
Falls  represents  the  total  water  yield  of  the  tributary  drainage 
area,  with  the  exception  of  water  diverted  for  the  municipal 
supply  of  Little  Falls  and  Dolgeville. 

Spruce  Creek  is  the  principal  tributary  of  the  East  Canada 
Creek.  It  enters  East  Canada  Creek  one  mile  above  Dolgeville 
and  drains  an  area  of  50  square  miles.  Water  is  diverted  from 
this  stream  at  Diamond  Hill  and  from  Beaver  Creek,  one  of  its 
tributaries,  and  is  carried  to  Little  Falls  through  a  vitrified 
conduit  nine  miles  in  length.  The  water  supply  of  Dolgeville 
is  taken  from  Cold  Brook,  a  tributary  of  East  Canada  Creek. 
No  allowance  for  diversion  for  water  supply  has  been  made  in 
computing  the  run-off  for  East  Canada  Creek. 

Just  below  the  foot  of  Spruce  Creek  reservoir  at  Diamond 
Hills  occurs  a  fall  of  180  feet  in  about  2,000  feet.  At  Salisbury 
Center,  farther  downstream,  occurs  a  second  fall  of  85  feet  in 
900  feet,  a  number  of  water  power  privileges  being  developed  at 
this  point.  There  are  a  total  of  12  dams  on  Spruce  Creek, 
giving  an  aggregate  fall  of  about  180  feet.  East  Canada  Creek 
has  a  total  fall  of  445  feet  from  the  crest  of  the  dam  at  Dolge- 
ville to  the  mouth  of  the  stream.  This  includes  a  large  amount 
of  undeveloped  fall. 
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TYPICAL    DEVELOPMENT    OF    POWER    BY    PRIVATE 

•  ENTERPRISE. 

The  successful  deyelopment  of  power  on  East  Canada  Creek, 
which  flows  from  the  Adirondack  foot-hills  into  the  Mohawk 
River  28  miles  east  of  Utica,  is  worthy  of  comment  as  affording 
an  interesting  example  of  what  may  be  done  by  private  enter- 
prise at  many  other  places  in  New  York  State. 

Beardslee  Falls,  two  miles  from  the  mouth  of  East  Canada 
Creek,  consisted  of  two  cascades  falling  over  calciferous  sand 
rock  and  offering  to  the  owner  of  the  surrounding  property,  Mr. 
G.  R.  Beardslee,  an  opportunity  to  develop  a  valuable  electric 
power.  This  has  been  done  by  him  at  each  of  the  two  cascades, 
which  gave  65  feet  head  at  the  lower  and  first-developed  station, 
and  120  feet  head  at  the  upper  station.  Both  are  Fhown  on  the 
accompanying  pictures. 

The  first  installation  consists  of  two  180  kilowatt  generators 
direct-connected  to  turbine  wheels  and  generating  three-phase 
current  at  2000  volts,  60  cycles,  and  with  one  d.  c.  exciter  direct- 
connected  to  a  small  turbine. 

The  development  of  the  upper  fall  has  required  the  building  of 
an  18-foot  concrete  dam  from  which  a  6-foot  flume  1100  feet 
long  takes  the  water  to  a  stand-pipe  which  with  a  relief  valve  on 
the  end  of  the  trunk,  regulates  the  pressure  of  the  head  of  water 
to  about  120  feet  which  operates  a  800  H.  P.  turbine  wheel  which 
is  direct-connected  to  a  450  kilowatt  generator  which  also 
generates  a  three-phase  current  at  2,000  volts,  60  cycles,  with  a 
d.  c.  exciter  direct-connected  to  a  small  turbine. 

The  current  from  both  these  stations  is  stepped-up  to  15,000 
volts  for  transmission  to  sub-stations  at  St.  Johnsville,  four 
miles,  Fort  Plain,  10  miles,  and  Canajoharie,  14  miles;  at  these 
sub-stations  the  high-tension  current  is  stepped-down  from 
15,000  volts  alternating  current  to  2,000  volts  alternating  current 
for  distribution  in  the  street  and  for  supply  to  the  usual  smaller 
transmitters  by  which  it  is  reduced  to  200  volts  for  power  cir- 
cuits and  to  110  for  lighting  circuits.  The  load  consists  of  arc 
add  incandescent  lights  and  induction  motors,  the  whole  being 
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entirely  on  an  alternating  current  basis  of  three-phase  trans- 
mission and  two  phase  distribution,  no  direct  current  being 
generated  or  supplied. 

The  total  current  thus  generated  and  distributed  is  about  1,080 
H.  P.  which  is  thus  supplied  to  St.  Johnsvillc,  Fort  Plain,  Nellis- 
ton,  Ca^ajoharie,  Palatine  Bridge  and  Ingham's  Mills  at  which 
places  there  are  demands  for  increased  supply  of  electric  power 
and  light. 

Blue  Falls  on  this  same  stream  between  Ingham's  Mills  and 
Dolgeville,  consists  of  a  natural  descent  of  30  feet  and  is  un- 
developed. 


Principal  Dewiaped  WaUr  Powert  en  Batt  Canada  Crmk.  Herkimer  Covnty,  N,  y.nilOl. 


lag 


1 

2 
8 

4 
5 


LOCATION. 


Rai4.  Creek  IQ.  R.  Beardalae). 

Itiffhani'H  Milla 

IliirhFiiUa 

Dolgeville 

Strntford 


Efleetivie 

h/Mid  in 

feet. 


120 
10 
72 
20 


ICanufaetuie. 


Cener^ioo  of  electricity 

Gri^tt  mill. 

Generation  of  eleotridty . 

Felt. 

Saw  mill,  piano  factory. 


t  load  Dieeharoe  of  Boat  Canada  Creek  at  DetgevUle,  Herkimer  County,  N,  F. 


DATE. 


August  25.  1898. . 

April  22.  1901 

April  19.  1900 

December  15,  1901, 


Seoond-feet. 


6.330 

4,776 

6.760 

12.160 


Seoond-feet 

per  rauare 

mile. 

24.7 
18.7 
22.6 
47.4 
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JfMn  DaOv  Flow  »  3imd-l«l  «/  ffoK  Canada  Crmk  at  D«h«><U,.  Htrkivur  County.  t> 
[Dndatige  Brmt  ZW  sqimra  mll».l 
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Mean  DaUy  Flow  in  Seeond-feet  of  Eatt  Canada  Creek  ai  DoigeviUe^  Herkimer  County,  ff.  Y. 

— (Continued). 
[  Drainafi^e  area,  256  square  miles.] 


DAY.     ,   Jan.     Feb.     Mar.      Apr.     May 


1900. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

A  V  •  •  •  ■  ■ 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 

Mean 

1901. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 

Mean 


2641  288 

264  288 

288'  288 

2881  *288 

300;  288 

346 1  266 

•346|  264 

410'  288 

410  800 


372 
362 
318 


718 

♦7181 

718' 


30013,769 
♦25814.320 
26412.467 
262,1,632 
240,1,2321 
082    ♦930 


546 

960 

•1,704 

1.380 

1,144 

1,012 


646 
562 
578 
540 
709 
562; 


820  ^470 

709   378; 

604   3461 

♦508   312 

410 

346, 

346 


252   ^631 
240   794 i 
252    914 

♦227  914' 
240  914 
192  1,626 
152,  2.32i; 
192;^2,714' 
258  1,3741 
340  1,094 

♦321  1.002 
306,  1.012 
270  1.020 
234  1,020 
234  ♦1,197 
192  1,374 
152  1.926 

♦173  4.626 
262  5.335 
306  4.917 
340,  4,842; 
340i^4,368 
340  3.895 
340  3,095 

♦340  2.840 
306  2.356 
282  2.243 
282  1,586 
306  ♦1.506 
420  1,207 
468 


531   8791 


276 


306 
239 
206 
180 
227, 

♦141 
157 
180 
199 
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197 
227 

♦248 
307 
289 
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329 
281 
281 

♦306. 
241 
2.-19 
239' 
2271 
239 
205 
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217 
207 
197 
239 
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197 
219 
207 
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198 
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196 
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166 
167 
148 
♦212 
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344 


290 
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556 
765 
804 
♦767 
1,104 
175.  1,983 
189  2.724 


189, 
189 
209 
217 
197 
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♦200 
166 


180 


236 


1.8(H) 

1,514 

1.148 

;^1.060 


977 
1,107 
1,272 
1,541 
1,539; 
1,760; 

♦2.373; 
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1,791 
1,903 
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♦2.817 
2.783 
2,723 
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2,723 
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4,776 

3.476 
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Mean  Monthly  Run^if  of   BcM  Canada  Creek  at  DoloevUle,   Herkumr  County,  N.    F. — 

(Concluded). 


January. . . 
February. . 
March. .  . . 
April.. .. . . 

May 

June 

July 

August 

September. 
October. . . 
November. 
December . 


MONTH. 


SBOONI>-rBBT  PER  SqUAMB  MiLE. 


1808. 


2.49 
2.27 
2.69 
2.20 


1899. 

1900. 

1901. 

1902. 

3.19 

2.08 

0.92 

1.00 

1.71 

3.43 

0.97 

0.69 

2  03 

1.08 

2.69 

6.59 

7.72 

8.15 

8.15 

3.17 

2.47 

1.90 

2.45 

0.39 

0.76 

1.44 

2.20 

2.59 

0.65 

0.86 

0.68 

3.14 

0.38 

0.56 

0.74 

0.76 

0.36 

0.52 

0.97 

0.96 

0  43 

0.76 

0.98 

8.36 

1.47 

3.73 

1.40 

2.28 

2.72 

1.44 

3.65 

4.10 

January. . . 
February. . 

March 

April. ..... 

May 

June 

July 

August.... 
September. 
October. . . 
November. 
December. 


MONTH. 


Inches  on  Dhainaob  Area.. 


1898. 


2.79 
2.61 
3.01 
2.53 


1899. 

1900. 

1901. 

3.67 

2.39 

1.06 

1.77 

3.56 

1.01 

2.34 

1.24 

8.09 

8.65 

9.12 

9.12 

2.84 

2.19 

2.81 

0.85 

1.60 

2.46 

0.75 

0.99 

0.78 

0.43 

0.64 

0.85 

0.40 

0.58 

1.09 

0.49 

0.87 

1.13  t 

1.64 

4.18 

1.56 

3.13 

1.66 

4.20 

1902. 


1.15 
0.72 
7.85 
8.65 
0.45 
2.99 
3.50 
0.84 
1.07 
3.87 
2.28 
4.71 


The  most  notable  low  water  period  was  September  ISth  to 
ICth  inclusive,  1899,  the  average  volume  of  flow  being  67  second 
feet  or  0.3  second-foot  per  square  mile  for  four  days. 


Drainaqe  Areas  of  East  Canada  Crrek. 


LOCATION. 


Above  High  Falls. 
Above  mouth 


Square 
miles. 


256 
283 


MOHAWK    RIVER    AT    LITTLE    FALLS,    HERKIMER 

COUNTY,  N.  Y.« 

This  gauging  station  is  located  at  the  lower,  or  Gilbert's 
Dam,  at  Little  Falls. 

The  dam  is  of  masonry,  having  the  form  of  a  circular  arc  in 
plan,  and  furnishes  power  for  the  Astoronga  Knitting  Mill  and 


rt  See  Water  Supply  and  Irri((atton  Paper.  U.  S.  Oeol.  Survey,  No.  35,  p.  51. 
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the  Little  Falls  Paper  Company's  Mills.  In  the  Astoronga 
Knitting  Mill  there  are  installed  two  turbines,  one  43  inches 
and  the  other  54  inches  in  diameter,  built  by  T.  H.  Bisdon  & 
Co.,  Mount  Holly,  N.  J.  In  the  Little  Falls  Paper  Company'^ 
Mill  are  three  Camden  turbines,  and  one  60-inch  Day  turbine, 
built  in  Little  Falls. 

Current  meter  nleasurements  have  been  made  to  check  the 
calculated  flows  with  very  satisfactory  results. 

October  20-21,  1898,  at  Suspension  Bridge,  two  miles  below 
Little  Falls.    W.  D^  Lockwood,  hydrographer. 

Second-feet 

Total  flow  by  current  meter 1,758 

Computed  flow  (mean  of  two  days) 1,733 

May  1,  1900,  at  Suspension  Bridge.  B.  E.  Horton, 
hydrographer. 

Second-feet 

Total  flow  by  current  meter 4,733 

Computed  flow  over  dam 4,060 

Computed  diversion  to  Gilbert's  mill 183 

Computed  diversion  to  paper  mill 556 

Total  computed  flow 4,799 

May  23,  1900,  at  Astoronga  bridge,  Little  Falls.  B.  E.  Hor- 
ton,  hydrographer. 

Second-feet 

Total  flow  by  current  meter 1,567 

Computed  flow  over  dam 950 

Computed  diversion  to  Gilbert's  mill 176 

Computed  diversion  to  paper  mill 405 

Total  computed  flow 1,531 

Diversion  to  paper  mill  September  19,  1900. 

Metered  flow  in  headrace 302 

Computed  flow  through  turbines,  etc 288 
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April    9,    1901,    at    Sospension    Bridge.        B.    E.    Horton, 
hydrographer. 

"*  Seoond-feet 

Total  flow  by  current  meter 10,095 

Estimated  flow  at  Little  Palls 9,880 


There  are  three  dams  at  Little  Falls.  The  lower  two  are 
used  for  water  power  development.  The  upper  one  is  a  State 
dam,  diverting  water  for  the  supply  of  Erie  canal.  Th6  gauge 
record  as  kept  at  the  lower  dam  shows  the  amount  of  water 
flowing  downstream  from  Little  Falls,  but  does  not  include 
-diversion  at  the  State  dam  above  the  gauging  station,  and 
hence  does  not  represent  the  total  yield  or  inflow  from  the 
tributary  drainage  area  of  1,306  square  miles. 

Current  meter  measurements  have  been  made  in  the  feeder 
channel  below  the  State  dam  as  follows: 


I    Measurad 
1000.  diversion, 

seoond-feei. 


May  23 '  143 

September  10 1  179 
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Mam  DaSv  Flov  in  Smxmd-ftH  of  Itehavk  Rivr  at  UUl*  faiU.  Earkiimr  Coimty,  N.  Y., 
[DniuMB  arta.  1 ,306  Kiuve  milee.] 
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DAV.      Ju.     Fob.      Msr 


June     July     Aun.    Sei-t.     Oct.     Nov.     Dec 


1,609        3,854 
3,360        3.240 


!'? 

W70 

3, 
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Mean  Monthly  Ruiv-off  of  Mohawk  River  at  Little  Fails t  Herkimer  County,  N.  Y. — (Concluded). 

SECOND-FEBT  PER  SQUARE  MILE. 


MONTH. 

1898. 

1899. 

1900. 

1901. 

1902. 

January i   

February 

Marph 

April 

2.11 
1.15 
2.88 
6.20 
2.03 
0.78 
0.61 
0.17 
0.23 
0.39 
1.30 
2.57 
1 

4.23 
2.96 
1.89 
6.23 
1.58 
0.61 
0.72 
0.53 
0.48 
0.69 
2.95 
2.48 

1.33 
0.86 
3.50 
5.41 
2.20 
2.52 
0.86 
0.89 
0.90 
1.13 
1.23 
3.02 

1.10 
0.90 
7.25 
2.60 

May 

2.02 

June 

2.43 

July 

3.82 

August 

September 

1.84 
1.91 
2.21 
1.56 

1.68 
1.03 

October 

2.51 

November 

1.92 

December 

2.64 

INCHES  ONIdRAINAOB  AREA. 


MONTH.  I     1898. 

January I    

February 

March. . •. 

April 

May 

June 

July 

August 

September 2.05 

October ,       2.20 

November j       2.46 

December i       1 .74 


1902. 


1.27 
0.94 
8.34 
3.00 
2.33 
2.71 
4.40 
1.94 
1.15 
2.89 
2.21 
2.95 


Adding  these  amounts  to  the  mean  daily  flow  at  Oilbert's 
Dam,  for  the  same  dates,  we  obtain  the  following: 


DATE. 


Total  inflow 

at  Little  Falls, 

second-feet. 


May  23, 1900 

September  19, 1900. 


1.596 
693 


Outflow  in 

main  channel, 

second-feet. 


1,458 
514 


While  the  record  has  been  kept  at  Little  Falls  the  following 
extreme  freshets  have  occurred: 


DATE. 


April  15,  1899 

April  20.  1900 

November  27, 1900 

March  27,  1901 

December  16,  1901 . 
March  1,  1902 


Disdhamet 

seoono^ 

feet. 


13,000 
16,240 
15,600 
19.588 
26.280 
27.000 


feet  par 
■quai 


10.0 
11.7 
12.0 
14.9 
20.1 
20.7 
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The  highest  recorded  previous  flood  occurred  in  February, 
1891,  when  the  estimated  discharge  was  26,260  second-feet. 

The  most  notable  low-water  period  was  August  3  to  August 
10,  inclusive,  1899,  the  mean  flow  for  nine  days  being  but  120 
second-feet,  or  0.07  second-foot  per  square  mile.  This  was  due 
to  the  almost  complete  diversion  of  the  run-off  above  to  supply 
Erie  Canal. 

MOHAWK    RIVER   AT    ROCKY    RIFT    DAM,    HERKIMER 

COUNTY,  N.  Y. 
Five  Mile,  or  Rocky  Rift,  Dam  is  a  State  dam  used  during  the 
navigation  season  tp  divert  water  to  Erie  Canal.  When  the 
canal  is  closed  the  entire  flow  of  Mohawk  River  passes  over 
this  dam.  During  the  summer  flashboards  are  maintained  on 
the  crest.  These  are  carried  off  in  the  winter  by  ice  and  high 
water.  The  crest  of  the  dam  is  straight  and  nearly  level.  The 
discharge  during  the  high-water  season  of  the  winter  of  1901 
has  been  calculated  from  gauge  readings  taken  in  connection 
with  slope  gaugings  of  Mohawk  River,  described  elsewhere. 
The  flow  over  the  crest  has. been  calculated  from  experiments 
at  Cornell  University  on  a  model  dam  of  similar  cross-section. 
The  maximum  discharge  recorded  was  on  March  21^  1901,  and  is 
estimated  to  have  been  23,150  second-feet,  or  17.2  second-feet 
per  square  mile  from  the  tributary  drainage  area  of  1,337 
square  miles* 
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Mean  Daily  Flow  in  Second-feet  of  Mohawk  River  at  Rocky  Rift  Dam,  Herkimer  Co.,  N,  Y, 

[Drainage  area,  1 ,  351  square  miles.] 


DAY. 


Jan. 


1. 
2. 
3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


1901. 


Feb.     Mar.  '  Apr.  I  May  !  June  ,  July    Aug.  i  Sept.   Oct. 


760'  4 
760    4 
620    6 
415 
415 


415    7 

620    8 

900    8 

900    9 

1,060    8 

1,840    7 

1,840    7 

1.840    5 

1,840    7 

1,9.50,  7 

2,100    6 

1,950    6 

2,920    6 

4,430    6 

20 4,430    7 

21 '  8,790    6 

22 , 8,610  10 

23 I 900    8,270  13 

24 I 900    7,940  15 

25 1 900        890    9 

26 900' 13,280    6 

27 900,17,340    6 

5 
4 
4 


28 900:16,4601 

29 10,310 

30 , 7.580 

31 } 5,170 


,460' 

,750 

,730 

,730 

,940! 

,740 

,420; 

.780, 

,160 

,090! 

,240 

,580 

.460; 

.580 

,060| 

,140 

,730, 

,560 

,560' 

,060 

.380 

,300 

.920 

,400  . 

..360  . 

,9(X)  . 

.3801. 

,160'. 

.800  . 

.460; . 


Mean 900    4. 537,  7,528' 


Nov 


Deo. 


Current  meter  discharge  measurements  in  the  feeder  channel 
below  Rocky  Rift  Dam  give  the  following  results  : 


DATE. 


November  3,  1900.  . 
May  3,  1901 .*. 


Flow  in 
fee<ler,  sec- 
ond-feet. 


236 
203 


CAYADUTTA  CREEK,  NEAR  JOHNSTOWN,  FULTON 

COUNTY,  N.  Y. 

Cayadutta  Creek  rises  in  Fulton  County  and  flows  into 
Mohawk  River  near  Fonda.  The  dam  of  the  Johnstown  Electric 
Light  and  Power  Company,  one  mile  below  Johnstown,  where 
the  record  has  been  kept,  is  of  framed  timber,  33  feet  in  height^ 
on  a  rock  foundation.  The  impounded  water  is  carried  from 
above  the  dam  to  the  power-house  through  a  5-foot  circular 
wooden  flume. 


Discharge  of  Streams:  Cayadutta  Greek. 
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The  profile  of  the  crest  of  the  dam  is  somewhat  irregular, 
and,  for  facility  of  computation,  it  has  been  divided  into  four 
parts,  the  crest  line  of  each  section  being  assumed  horizontal. 
Since  the  establishment  of  the  station,  standard  sharp-crested 
gauging  weirs  have  been  erected  for  the  company  by  Professor 
O.  H.  Landreth.  One  of  these  weirs  has  been  placed  across 
the  main  stream  above  the  head  of  slack  water  from  the  dam, 
A  second  weir  has  been  placed  in  the  tailrace  below  the  power 
house.  During  the  summer  the  water  does  not  ordinarily  flow 
over  the  dam,  which  is  practically  water-tight,  the  entire  flow 
being  passed  through  the  turbines.  A  series  of  gaugings  at  the 
tailrace  weir  has  been  made  in  order  to  determine  the  discharge 
ing  capacity  of  the  water  wheels  when  running  under  different 
conditions,  and  calibration  curves  so  obtained  for  the  wheels 
have  been  used  in  calculating  the  later  records. 


1 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Afean  Daily  Flow  in  Second-feet  of  Cayadutta  Creek  near  Johnetown^  Ftdton  Co.,  N.  Y. 

[Drainage  area,  40  square  miles.] 


DAY. 


<  I 

Jan.  I  Feb.  !  Mar. 


1898. 


Mean. 


Apr.  j  May    June    July  !  Aug,  ■  Sept.   Oct.    Nov.    Dec. 


24 

41 

39 

♦10 

36 

48 

22 

38 

46 

25 

32 

♦51 

119 

39; 

23 

246 

♦12 

51 

G7 

32  i 

50 

55 

35 

39 

♦14 

179 

38 

37 

734 

38 

23 

429 

♦25 

27 

110, 

46 

33 

♦64 

37 

38 

68 

36 

290 

55 

33 

•117 

49 

32 

68 

57 

34 

47 

57 

♦27 

46 

971 

33 

39 

♦67) 

35 

47 

67  i 

45 

55 

50i 

58 

*105 

54 

98 

56 

63, 

67 

48 

55 

♦60 

36 

42 

76 

58 

♦24 

42 

55 

46: 

31 

138 

59 

34 

*13 

42 

50 

41 

1 

44 

64 

91 

44 


♦  Sunday. 
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lUtaitDailfnoiBinSteond-letlalCavadutla  Creek  near  Johntloim,  Fvltm  Co.,  N.  Y. — (Oon.) 


(Sh  Watar  Supply  uid  IrtigBtion  Paper.  U.  H.  Q.  B.,  No.  aS  pkga  Sa.) 


Sk.  ft   I    JAN.  I   FEB.  I    MAR.  I    APR.  I    MAY   I  JUNE   I  JULY    I    AU9.   I   SEPT.  t    OCT,   I    NOV,  I    OCC 
10  iO       10  20     10  20      IQgO      K)20       10  M      10  gO       10  ?0       10  20       10  20      10  20      10  20 


m 


Discharge  of  r^yaduttk  Cresk  at  JohiutawD.  Fulton  County  N.^Y.^LIBBS. 


n;   '"--   - 

1 

11 

1 

Disoburca  of  Csya  lUta,  Crea'l  at  Juhnitown.  Fulton  County,  N.  Y.. 


Sec  ft. 
mo 

K 

IAN.    n 

D20       10 

E:a    ^ 

20      1 

AAR. 
0  20 

APR. 
10  20 

MAY 
10  20 

JUNE 
10  20 

J 
1 

ULY 
0  20 

AUG. 
10  20 

s 

EPT. 
D20 

OCT. 
10  20 

11 

JOV. 
0  2O 

l( 

)CC. 
0  2O 

OUv 

700 

^ 
1 

600 

600 

400 

- 

1 

)0 

0 

■ 

800 

1 

800 

1 

1 

'I 

t 

100 

0 

mvw  '^ 

i 

i 

M 

i 

m 

M 

M 

II 

n 

M 

i 

II 

m 

ill 

i 

Disoharge  of  Cayadutta  Creek  at  Johnstowa,  Fulton  County.  N.  Y..  1900. 
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Dams  are  located  along  the  stream  at  frequent  interyals  and 
the  amount  of  flow,  from  one  to  another,  during  the  dry  season, 
Is  largely  controlled  by  the  run  of  the  water  wheels.  The 
drainage  area  tributary  to  Cayadutta  Creek,  above  the  gauging 
station,  is  40  square  miles,  and  above  its  mouth  .62  square 
miles. 


Mean  Monthly  Run-off  of  Cayadutta  Creek  near  Johnetownt  FvXton  County ^  N.  Y . 

[Drsinaice  area,  40  square  miles.] 


MONTH. 

SaooND-vs 

t 

1 

ST. 

1900. 

8BCOin>-FBBT 

PBR  Squars  Mils. 

Inchvs  Olf 
Drainaob  Arjba. 

1 

1898. 

1899. 

1898. 

1899. 

1900. 

1898. 

1899. 

1900. 

January 

39 
31 
74 
251 
31 
26 
20 
18 
20 
21 
26 
49 

71 
119 
62 
137 
27 
21 
17 
20 
18 

i 

i'.eo* 

2.27 
1.10 

0.97 
0.77 
1.85 
6.27 
0.77 
0.65 
0.50 
0.45 
0.50 
0.52 
0.65 
1.22 

1.77 
2.97 
1.55 
3.50 
0.67 
0.52 
0.42 
0.50 
0.45 

'i!84* 
2.53 
1.27 

1.12 
0.80 
2.13 
7.00 
0.89 
0.72 
0.57 
0.52 
0.56 
0.60 
0.72 
1.40 

2.04 

Febnuuy 

3.09 

March. .' 

1.78 

April 

3.90 

May : 

0.77 

June '. 

0.58 

July 

0.48 

Auguiit 

1 

0.57 

September 

.....  • 

0.50 

October 

64 

91  ' 
44 

November 

December 

SCHOHARIE  CREEK  AT  FORT  HUNTER  DAM  AND  AQUE- 
DUCT, MONTGOMERY  COUNTY,  N.  Y. 

Schoharie  Creek  finds  its  origin  in  the  western  slope  of  the 
Catskill  Mountains.  The  lower  stretches  of  the  creek  flow 
through  a  long,  flat  valley  in  a  stream  channel  covered  with 
riprap,  over  which  the  water  finds  its  way  in  a  thin  sheet 
during  the  dry  season. 

The  State  dam  at  Fort  Hunter  is  near  the  mouth  of  the 
stream,  and  high  water  from  the  Mohawk  backs  up  to  the  toe 
of  the  dam.  A  record  of  the  elevation  of  water  surface  in  the 
pond  above  the  dam  has  been  made.  A  similar  record  of  the 
elevation  of  the  water  surface  below  the  dam  shows  the  aver- 
age difference  or  fall  to  be  5.25  feet.  This  quantity  is  nearly 
constant  except  when  the  water  falls  below  the  crest  level 
above  the  dam  or  when  the  height  of  the  down-stream  side  is 
affected  by  backwater.  The  dam  is  of  timber,  backed  with 
gravel,  and  there  are  a  number  of  leaks  above  the  gravel  line 
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at  an  eleyation  of  two  feet  below  that  of  the  crest.  During 
the  Bnmnier,  diyersion  through  the  canal  feeder  keepB  the 
water  level  below  that  of  the  dam  crest,  hence  the  leakage  of 
the  dam  represents  practically  the  total  inflow  from  Schoharie 
Creek  to  the  Mohawk  daring  the  low-water  season.  Cnrrent 
meter  measurements  of  the  leakage  of  the  dam  were  made 
below  the  Erie  Canal  aquednct  at  a  point  where  the  entire 
flow  is  concentrated  in  a  narrow  channel. 


DATE.  Hydrograpfaer.        leakaoo 

wond-lei 


Mcssored 

leakaee, 

second-leei. 


June  26.  1900 R  E.  Horton...!  80 

July  18.  1900 E.  D.  Walker...'  38 

August  22.  1900 E.  D.  Walker...  44 


The  leakage  of  the  dam  has  been  assamed  constantly  eqnal 
to  35  second-feet  in  computing  the  record.  The  Fort  Hunter 
station  was  established  September  24,  1898.  The  intention  was 
to  maintain  a  record  of  the  water  height  above  and  below  the 
head-gates  at  the  entrance  to  the  canal  feeder,  from  which  the 
effective  head  on  the  gate  openings  could  be  determined  and  the 
flow  computed  by  the  formula  for  submerged  orifices.  During 
the  dry  season  the  water  falls  below  the  lip  of  the  gates  and 
flows  in  an  open  channel,  making  this  method  inapplicable.  In 
recomputing  the  record,  the  diversion  to  the  canal  feeder  has 
been  estimated  from  current  meter  measurements  as  follows: 


DATE. 


June  21,  1900. 
July  18,  1900. 


Hydroffrapher. 


Meamired 

flow  in  feeder, 

seeond-feet. 


R.  E.  Horton...!  1 112 


E.  D.  Walker... 
August  22.  1900 1  E.  D.  Walker... 


76 
73 


Inflow  to  the  Erie  Canal  is  controlled  by  gates  at  the  lower 
end  of  the  feeder  channel,  so  that  the  flow  in  the  feeder  is  not 
directly  a  function  of  the  stage  of  the  water.  Owing  to  the 
uncertainty  of  the  low  water  measurements,  this  station  was 
abandoned  July  31,  1900.     It  was  again  resumed  October  1, 
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1900,  and  maintained  during  the  winter  of  1900  and  1901,  in 
connection  with  the  Barge  Canal  Survey.  The  record  for  the 
winter  months  of  1900  and  1901,  when  no  diversion  to  the  canal 
took  place,  is  included  in  the  accompanying  tables.^ 

The  tables  given  show  the  total  outgo  from  the  pond  above 
the  State  dam.  As  pointed  out,  the  greater  portion  of  this 
flow  during  the  navigation  season  goes  into  Erie  Canal.  Dur- 
ing the  winter  the  entire  flow  is  tributary  to  Mohawk  Biver.  A 
rough  meter  measurement  above  Fort  Hunter  Dam,  April  24, 
1900,  showed  the  discharge  to  be  5,573  second-feet. 

The  Erie  Canal  crosses  Schoharie  Creek  between  Fort  Hun- 
ter Dam  and  Mohawk  Biver.  A  gauging  record  was  estab- 
lished at  the  aqueduct  May  2,  1900,  by  Prof.  Elton  D.  Walker. 
A  current  meter  measurement  of  the  flow  through  the  archways 
of  the  canal  aqueduct,  made  at  that  time,  showed  a  discharge 
of  1,257  second-feet;  gauge  height,  2.26  feet.  A  similar  meas- 
urement of  the  discharge  at  this  point  October  25,  1898,  by 
W.  D.  Lockwood,  gave  a  discharge  of  1,015  second-feet.  Owing 
to  cross  currents  above  the  aqueduct,  it  was  found  impossible 
to  secure  reliable  gaugings,  and  the  station  was  abandoned 
October  13,  1900.  The  locations  of  the  Fort  Hunter  and  aque- 
duct gauging  stations  are  shown  on  the  Fonda  sheet  of  the 
United  States  Geological  Survey. 


a  The  tables  of  flow  aa  computed  from  the  earlier  portion  of  the  record.  aUowinic  315  second 
feet  for  leidcage,  may  be  found  in  Water  Supply  and  Irrigation  Paper,  No.  35,  p.  55. 


172 


Bepobt  of  Btatb  Enginebr. 


Daily  Qauoe  Height  of  Schoharie  Cretk  at  Fort  Htmter,  McmiQommry  Co.,  N.  Y. 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oot. 

Nov. 

Deo. 

1900. 
1  ... 

1.88 

1.47 

1.76 

1.62 

0.94 

0.95 

0.87 

0.90 

1.90 

1.84 

1.80 

1.40 

1.68 

1.40 

1.13 

1.20 

0.82 

.71 

.82 

.70 

.72 

.70 

.67 

.60 

.60 

.60 

.60 

.62 

.61 

.60 

0.60 
.62 
.58 
.60 
.60 
.57 
.56 
.50 
.48 
.52 
.60 
.63 
.64 
.60 
.54 
.53 
.58 
.66 
.60 
.61 
.63 
.65 
.62 
.68 
.71 
.73 
.78 
.72 
.60 
.63 
.64 

0.67 
.65 
.64 
.63 
.62 
.61 
.52 
.52 
.51 
.50 
.52 
.53 
.52 
.57 
.54 
.53 
1.43 
1.82 
1.92 
0.97 
.78 
.71 
.68 
.64 
.63 
.54 
.53 
.54 
.53 
.53 
.54 

f 
1 

0.54 
.53 
.54 
.53 
.54 
.54 
.53 
.54 
.64 
.64 
.65 
.65 
.65 
.64 
.65 
.64 
.65 
.65 
.65 
.65 
.65 
.65 
.64 
.62 
.53 
.56 
.57 
.53 
.52 

.58 

1 

0.53 
.54 
.51 
.53 
.58 
.61 
.62 

2 

2.24 
2.20 
2.14 
2.10 
2.00 
1.10 
2.00 
1.97 
2.00 
1.10 
1.97 
1.89 

a  ... 

4.... 

5 

6 

7 

••••••(''"""" 

.58 
.54 
.52 
.59 
.56 
.57 

9 

10 

t 

11 

1 

12 



•••""• 

13 

* " 

14 

1.76 
1.70 
1.67 

15 

16 

17 ■ 

1 

1.58 
1.52 
1.47 
1.98 
2.84 
2.43 
2.14 

1 

18 

......1...... 

19 

20 

.  ■ .  •  • 

21 

•  ••••.,•.•••• 

• I 

22 

1 

1 

23 

24 

..... 

, 

,,,,,1,..,,,  .,.,.. 

1.93 
1.87 
1.80 
1.67 
1.40 
1.47 
1.45 
1.40 

1 

26 



1 

26 

1 

____.-( 

27 



■ 1 

28 







29 

•  •  ' 

1 

30 

31 ...'. 

i     1 

1 

Mean  Monthly  Runrcff  of  Sehoharie  Creek  at  Fort  Hunter^  Montgomery  Co,,  N.  Y. 


MONTH. 


January. . . 
February. . 

March 

April 

May 

June 

July 

AuKUKt.... 
September. 
October. . . 
November. 
December.. 


Second-feet. 


1898. 


129 
1,142 
2.148 
1.673 


1899. 


1900. 


1901. 


2.307  1,313      998 

1,944 :i.393 

3.792  3.1.37  4,348 
4.10f)3,fi307,165 

679.     561 

226      210 


187 
142 
916 
1,6(>3 
875 


115 


950 


Secontd-fert  per 
Squaru  Mile. 


1898. 


0.14 
1.21 
2.27 
1.66 


1899. 


1900. 


2.44 

2.05 

4.011 

4.33 

0.61 

0.24 

0.20 

0.15 

0.97 

1.69 

0.92 


1.38 

r      •      •      *       • 

3.31 
3.73 
0.59 
0.23 
0.12 


1901. 


1.06 
1.48 
4.;61 
7.59 


Incitrs  on 
Drainaqb  Area. 


1898. 


1.01 


15 
3d 
53 
91 


1899. 


2.81 
2.13 
4.62 
4.83 
0.70 
0.26 
0  23 
0.17 
1.08 
1.95 
1.02 


1900. 


1.59 

»   -    •    .   • 

3.81 
4.16 
0.68 
0.25 
0.14 


1.16 


1901. 


1.22 
1.56 
5.30 
8.50 


BiBCHARQB   OF   StBBAMS  :    SCHOHAHIIi    CbBBE. 


(Dninase  uw,  647  k 


DAY.'  Ju.    F>b 


I  July     Aug.     Sept.     Oot. 


i 1 

, i   1 > I 

■■■■ :■  -■•! 1 

jl 

129 

m^EE::E^m:M'E 

1, (Mill, 351  3,6. 

i,e4i'i,e5i  3.11 

Mill. SSI  3.e: 

8,79111,251  e.e: 

4.791      651  13. e: 


1.33.S    1.460        29S 


2.785        SaO        295 


3,435    7.085        S85        225 
2,935    5.335        585        afis 

3,635  a.fl.ss      aio 


7,6S-'>    6,735        440 


i    6.335        260 


'5    S,fi32        440 


148    1.667    l.eiS    . 


_.J    2,467        93.'!  .. 
148    1.667        765  ,. 


160        148  148  1 .767  636  . 

"18  142  1.547  635|,, 

185        135  152  '667  765  '. 

138  148  1,547  1,615  '. 

132  14S,  1,647  r  -"- 

132  148,  1,967.  1 

13.1.  146,  1,647  1  .      . 

13B  142:  2,247  935  .. 

138  138  667  635  . 

142  146.  5B7  765.!! 

145'  148'  «7.  7651.. 

142'  148  797^  635.. 

148'  148  587.  8351, 

148  148  667'  463:.. 

142  148  797  453    . 


MS    2,fV4g        2M 


1.100        576        226]       187 


I42|       910    l,e03|       875  .. 


Repobt  of  Static  Enoinbbb. 


Mian  Daily  Flom 


Discharge  of  Streams:  Schoharie  Greek. 
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SCHOHARIE  CREEK  AT  MILL  POINT,  MONTGOMERY 

COUNTY,  N.  Y. 

A  current  meter  station  was  established  at  Mill  Point  high- 
way bridge  on  July  5,  1900.  The  stream  bed  is  stony  and  fairly 
permanent.  The  channel  is  of  nearly  constant  width  at  all 
stages  of  the  stream. 


Daily  Omtge  Height  in  feet  of  Schoharie  Creek  at  Mill  Point,  Montgomery  Co.,  N.  Y. 


DAY.              Jan. 

1 
Feb. 

Mar.    Apr.    May    June '  July 

1 
Aug. 

10.65 
:    .65 
.45 
.40 
.60 
,    .36 
'    .40 
.36 
.30 
.130 
.40 
.40 
.46 
.30 
.25 
.40 
.95 
1.45 
.95  . 
.72 
.70 
.75 
.70 
.60 
.55 
.50 
.45 
.50 
.50 
.55 
.43 

Sept. 

0.35 
.35 
.35 
.30 
.25 
.22 
.40 
.30 
.30 
.25 
.46 
.46 
.36 
.35 
.30 
.35 
.35 
.30 
.35 
.25 
.00 
.00 
.00 
.30 
.35 
.30 
.30 
.35 
.45 
.45 


Oct. 

0..50 
.50 
.45 
.40 
.40 
.45 
.36 
.30 
.16 
.00 
.00 
.36 
.46 
.16 
.30 
.30 
.40 
.45 
.45 
.45 
.40 
.30 
.60 
.60 
.50 
.70 
.76 
.52 
.45 
.52 
.50 

Nov. 

Dec- 

1900. 
1 

"■ 

0.65 
.45 
.60 
.60 
.60 
.40 
.60 
.60 
.66 
.86 
.60 
.60 
.80 
.90 

2.10 

2. .  .• 

1.90 

8 ' 

4 • 

1.80 
1.70 

5 

3.02 

6 :"::::::::".:::. 

0.60 

2.60 

7 

35 

2.35 

8 70 

2.25 

9 

.W 

2.10 

10 

80 

1.80 

11 70 

1.76 

12 1 70 

1.75 

13 ; 60 

1.72 

14 1 i     .00 

1.70 

15 ' flO 

.72    1.65 

16 1 65 

.70i   1.60 

17 

60 

.66,   1.66 

18 

65 

.7a   1.70 

19 

65 

.761   1.82 

20 ■ 65 

.98.   1.96 

21 60 

1.46,  2.30 

22 95 

1.42    2.10 

23 1 90 

1.60;   1.70 

24 

80 

1.351   1.88 

25 ! 85 

1.30|  2.96 

26 80 

1.72!  3.70 

27 80 

3.60.   1.70 
2.76,  2.06 

28 80 

29 70 

2.251   1.96 

30 70 

2.15    1.60 

31 65 

l.flO 

— — — — 

Bbpobt  of  Statk  Ekoinbeb. 


N.  y.— (CondudBd). 

DAY.              Jm..  I  Fab.  1  M«. ,  Apr.    May  '  June    July  '  Au«. 

^..  „..  , ._. 

"« 

Z.ZO,   2. IS    2.20    2.61 


3,3S  .85,  .70 

3.4Si  .so;  .65 

3.05  .sol  .60  I 

2.B5  .75'  .90  I 

LBGI  .S9  .60  I 

1.90i  1.65  .55  I 

3.351  1.60;  .70  , 

Z.SO:  1.40,  .76  . 


'  O.eO   0.65    1.05 


.25       .60      .80 


40| 

4.40 

1.2S'    .S6  I      .76      .45       .70 


I  I. sol  2.0 

i|  1.261  I.»6 

I  1.20    1.8 

I  1.16    l.B 


e.S5    4  00    2.65    1 


1.5      1.33:  3.26    i 


I    3.10    a. 90 

,    &.»5    3'SO 


4.00    3.00 

4!ho  2!so 


l-.W  2.8 
1.50  2.9 
1.50    2.0 


2.0sl   1.70      .65    2.35    1 
~.06    1.60      .60    2.20    1 


1.25    2. 

l!20    2!__     

1,20'   1.85    1.40 


1.60    1.66    1,551  : 


I    1.25    1.40    1.4 


I. SO    l.OS.   l.IO    1.30    1.76    I 


151   l.IO    1.67    1.85    1.60,   1.66    I 


1.26    4.20,   1.05    ! 


:.:::!  ill 

3  26 

,(I0| 

.16 

z.so 

.811 

"H.1 

:'ij 

■s 

_!!i_ 

2.30 

■"'• 

•'• 

-•■l 

Sec  ft. 

B.000 

AN- 

y 

E 

i. 

1, 

'^ 

t 

■F 

0 

t: 

Tsr 

J 

"ix 

■s 

'SI 

6ct 

NOV. 

bed. 

1 

B.O0O 
B.OOO 
4,000 
8.000 
1.000 
l.DDO 

1 

ts 

B 

: 

u 

1 

■L 

. 

4,000 
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Current  meter  measttrtnunis  were  made  ae  foUcwe: 


DATE. 


f  uly  6.  1900 

August  22, 1900. 


Gauge 
height. 

Dischaige 
second- 
feet. 

0.64 
0.47 

87 
141 

Hydrographer. 


E.  D.  Walker. 
£.  D.  Walker. 


The  station  was  abandoned  early  in  1901,  but  was  resumed 
temporarily  in  order  to  maintain  a  continuous  record  until  re- 
pairs are  completed  at  the  Schoharie  Falls  station  one  mile 
upstream. 

SCHOHARIE    CREEK    AT    SCHOHARIE    PALLS,    MONT- 
GOMERY COUNTY,  N.  Y. 

A  dam  and  power  plant  were  erected  by  the  Empire  State 
Power  Company  of  Amsterdam,  N.  Y.,  at  Schoharie  Falls,  7 
miles  from  the  city  of  Amsterdam  in  1900.**  A  record  of  the 
stream  was  kept,  beginning  July  18,  1900.  April  22,  1901,  the 
record  was  temporarily  discontinued  during  repairs  of  injuries 
resulting  from  high  water  of  that  date. 

Soon  after  the  completion  of  the  dam,  a  weir  of  standard 
form  was  placed  in  an  opening  in  the  water  power  canal  em- 
bankment, at  a  point  where  the  entire  flow  of  the  stream  could 
be  concentrated  so  as  to  pass  over  the  gauging  weir.  The 
weir  had  a  sharp  crest  25  feet  in  length,  with  two  complete 
contractions,  and  the  observations  of  flow  given  below  were 
computed  from  the  observed  depth  by  means  of  the  Francis 
formula. 


a  Described  in  EngiDeering  Record,  Aug.  10, 1901,  pp.  122-125. 
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Biean  Daily  Flow  in  Seeond-^feel  of  Sefioharie  Cnek  at  Schoharie  FaUi,  Montgomery  Co,,  N.  Y 

[DraiiuwEe  area,  930  square  miles.] 


DAY.  1  Jan.  '  Feb.     Mar.      Apr. 


May 


1000. 

1 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28 
29. 
30. 
31. 


Mean, 


1901. 

1 

2.... 


3. 
4. 
5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Mean, 


1.244 

1,369 

1,165 

1,417 

1,272 

1,29S 

1,183 

1,0.53 

1,002 

937 

1,044 

1,126 

1,377' 

1.234 

1,006, 

916 

9311 

917| 

64ll 

557 

471 

423 

466 

563: 

661' 

680 

696! 

5661 

647' 

562i 

388 


199 
193 
139 
169 
169 
169 
169 
157 
149 
141 
127 
143 


159 
1691 
169 
169 
320 
521 


666 
1,170 
1.668 
2.743 
6,604 
8,634 


649  15,643 
3,180  6,029 


451 
3,376 
1,239 
8,079 
161'  5,220 
195  2,226 
1,375 
955 


165 
199 
268 
183 
143 
141 


4,952 

4,412 

3,717 

2,617 

2,470. 

2.832 

3,002 

2,854 

2,866 

2,654 

1,366 

2,356 


789 
675 
880 
610 
149  24,808  10,356 
169  8,249  22,653 

6,354  

4.255  

4,135  

4,811 

169  10,853 

169  3,605  

...  6,330 

...  1 , 148  

643 


169 
149 
149 
169 


June 


July  I  Aug. 


Sept. 


106.6 

96.66 

87.7 

209.4 

123.3 

118.2 

114.6 

127.5 

114.85 

115.2 

105.6 

98.7 

87.7 

87.9 


87.76 
66.8 
67.9 
44.3 
38.2 
32.6 
36.2 
31.9 
24.9 
21.4 
21.4 
20.2 
24.9 
20.8 
20.66 
29.0 
592.9 
344.2 
294.9 
153.0 
101.3 
96.7 
96.5 
87.6 
72 
66. 
60.7 
57.6 
63.3 
57.6 
60.4 


3 
1 


110 


89 


43.9 

43.9 

41.95 

41.4 

50.4 

47.4 

42.7 

41.6 

36.9 

33.9 

32.95 

33.9 

33.8 

31.0 

30.1 

29.7 

28.0 

27.8 

27.3 

26.2 

26.0 

23.9 

23.7 

23.8 

24.9 

21.4 

20.8 

24.9 

24.9 

31.0 


Oct.   Nov. 


26.7 

26.9 

26.3 

26.4 

25.1 

26.9 

28.0 

26.1 

26.7 

30.1 

31.2 

31.5 

32.16 

33.1 

32.4 

39.1 

41.7 

36.95 

36.2 

35.7 

37.2 

36.8 

52.0 

53.6 

53.5 

52.4 

72.1 

60.7 

70.7 

67.9 

72.7 


74.7 

73.0 

68.1 

68.6 

68.7 

60.7 

71.15 

73.6 

82.0 

86.0 

86.1 

121.7 

214.6 

215.6 

213.6 

216.3 

224.1 

236.7 

273.0 

319.7 

616.1 

607.1 

681.5 

693.0 

609.1 

952.1 

.858.1 

,652.0 

,465.5 

,021.5 


Dee. 


32 


40 


427 


1,000.8 
937.2 
083.5 
2,011.6 
1.901.0 
1,826.0 
1,788.7 
1,690.6 
1,611.8 
1,161.2 
939.6 
930.3 
913.2 
901.7 
801.6 
816.8 
809.2 
811.7 
813.1 
869.8 
954.6 
1,074.1 
1,160.1 
1,588.6 
4,206.6 
3,701.6 
3.252.5 
2,852.6 
2,251.7 
938.6 
936.7 


1,626 


896   166,  3,400  5.043' 
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Weir  MeamreTnent*  of  Sehoharie  Creek  at  Schoharie  FaUa,  Montgomery  Co.,  N.  Y. 


DATE. 

190l! 

June  25 '. 

June  26 

June  26 

June  27 

June  27 

June  28 

June  28 

June  29 

June  29 

June  30 

June  30 , 

July  1 

July  1 

July  2 

July  2 : 

Julys 


Time. 


11  A.  M. 
11  A.  M. 

5  P.  M. 
11  A.  M. 

5  P.  M. 
11  A.  M. 

5  P.  M. 
11  A.  M. 

5  P.  M. 
11  A.  M. 

5  P.  U. 
11  A.  M. 

5  P.  M. 
11  A.  M. 

5  P.  M. 

9  A.  M. 


Second- 
feet. 


86.2 
91.6 
91.5 
92.9 
92.9 
86.2 
91.5 
86.2 
86.2 
92.9 
92.9 
92.9 
91.5 
91.6 
92.9 
93.4 


From  July  18  to  December  31,  1900,  the  power  plant  was  not 
in  operation,  and  the  entire  flow  of  the  stream  passed  over  the 
main  spillway  of  the  dam.  The  discharge  was  computed  by 
F.  J.  Lempe,  C.  E.,  by  means  of  the  Francis  formula. 

The  dam  is  of  masonry,  backed  with  timber.  It  has  a  flat 
crest,  1  foot  in  width  and  a  slope  on  the  upstream  timber  face  of 
approximately  2^2  to  1.  The  crest  is  380  feet  long.  The  eleva- 
tion of  the  profile  varies  from  205.14  to  205.47  above  datum.  A 
discharge  curve  has  been  calculated  hj  dividing  the  crest  into 
six  arbitrary  sections,  each  assumed  to  be  level.  The  coeffi- 
cients of  discharge  used  are  those  for  a  dam  of  similar  cross 
sections  calibrated  in  Cornell  University  experiment  No.  5.^ 

Adjacent  to  the  dam  is  an  overflow  having  a  crest  50  feet  in 
length.  Water  is  conducted  to  the  power  plant  through  an 
open  earth  canal  3,900  feet  long.  The  power  canal  terminates 
in  a  gate  house  from  which  the  water  is  fed  to  the  turbines 
through  two  150-foot  steel  penstocks,  8  feet  internal  diameter. 

The  power  plant  contains  two  pairs  of  40-inch  bronze  bucket 
Leffel-Samson  turbines  in  horizontal  cases.  The  speed  is  regu- 
lated by  means  of  Lombard  governors  and  the  record  includes 
the  mean  gate  openings  as  shown  by  these  governors,  and  the 
working  head  on  water  wheels.  A  test  was  made  of  the  dis- 
charge of  pair  No.  2  of  turbines,  April  5,  1901. 

Working  head  on  wheels,  35.61  feet. 


a  Transactions  Am.  Soc.  C.  E.  Vol.  XLIV  p.  276. 
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Average  gate  opening  during  test,  44.9  per  cent,  of  foil 
•opening. 

Discharge  measurement  by  current  meter  in  power  canal,  216 
«econd-feet. 

Calculated  discharge  from  manufacturer's  rating  table,  210 
second-feet. 

The  waste  by  leakage  of  canal  banks,  wheel  gates  and  pen- 
stocks has  been  estimated  by  Mr.  Lempe  as  not  more  than  5 
second-feet. 

Excessive  flood  discharges  at  this  station  result  from  the 
breaking  up  of  ice  gorges  formed  farther  upstream.  During 
such  a  freshet  on  March  21, 1901,  the  water  attained  a  depth  of 
11.2  feet  on  the  crest  of  the  dam,  the  calculated  discharge  being 
49,600  second-feet  or  53.3  second-feet  per  square  mile  from  930 
-square  miles  of  tributary  drainage  area.  April  22,  1901,  heavy 
rains  produced  a  freshet  giving  a  discharge  of  38,400  second- 
feet  or  41.3  second-feet  per  square  mile. 

The  record  has  been  temporarily  suspended  pending  repairs  to 
the  dam  and  canal  resulting  from  injuries  by  high  water. 


Drain<io6  Areas  of  Schoharie  Creek. 


LOCATION. 

Drain 
squai 

age  area, 
re  miles. 

Mouth 

947 

946.8 

946.7 

934 

930 

Crie  Canal  aqueduct 

' 

« 

Fort  Hunter  dam 

Mill  Point  Bridge 

- 

Schoharie  Falls  dam 

( 

'. 

Mean  Sionthly  Run-off  of  Schoharie  Creek  at  Schoharie  FaUe,  Montoomery  County,  N.  T. 

[Drainage  area,  930  aquare  miles.] 

MONTH. 

SBCOND-PIIVr. 

SBCoim-rKBT  Pbr 
Sqttarii  mtle. 

iNCHim  ON 
DRAINAQB  ARBA. 

^ 

1 

1900.        1901. 

1900. 

1901. 

1900. 

1901. 

^ 

-January 

89<) 
168 

0.97 
0.18 
3  fil 

"6!i4 

0.11 

0.03 
0.04 
0.61 
1.89 

1.12 
0.19 
4.16 
6.09 

• 

February 

March 



3.400 
5.043 

April ,   

May '   

..!!..          6.44 

June 

"6.i2 
0.10 
0.03 
0.04 
0.48 
1.65 

•••... 

July 

110 

89 

82 

40 

427 

1,620 

August 

SepterabiBr 

if^ 

October 

November 

December 
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SCHOHARIE    CREEK    AT    PRATTSVILLE,    GREENE 

COUNTY,  N.  Y. 

Schoharie  Creek  above  Prattsville  drains  a  rugged  moantain- 
ons  area  almost  entirely  wooded.  The  watershed,  embracing  an 
area  of  243  square  miles  lies  wholly  within  Oreene  County.  The 
basin  is  surrounded  by  continuous  mountain  ranges,  and  inter- 
yening  ridges  divide  the  main  stream  from  its  principal  tribu- 
taries, Batavia  Kill,  East  Kill  and  West  Kill.  The  Upper 
Schoharie  watershed  is  shown  in  part,  on  the  Kaaterskill,  Dur- 
ham, Schoharie  and  Catskill  sheets  of  the  U.  S.  Geological 
Survey. 

A  gauging  station  was  established  at  the  highway  bridge  in 
Prattsville  Village  November  7, 1902,  by  C.  C.  Covert ;  the  gauge 
datum  is  referred  to  the  U.  S.  Geological  Survey  bench  mark, 
an  "  O  ''  marked  on  a  boulder  on  right-hand  end  of  bridge  on  the 
downstream  side;  elevation  1,151  feet.  A  fifteen-foot  weight  and 
wire  gauge,  having  a  boxed  horizontal  scale  is  attached  to  the 
steel  floor  beams  of  the  bridge,  on  the  upstream  side.  The  eleva- 
tion of  the  water  surface  when  the  gauge  reads  zero  is  1,130.03. 
The  bridge  has  a  single  span  of  185  feet.  Measurements  are 
made  on  the  downstream  side.  Bridge  is  divided  into  10  foot 
intervals  beginning  at  top  of  left-hand  abutment. 

The  river  stage  is  observed  at  7  to  8  a.  m.  and  4  to  5  p.  m.  each 
day  by  James  Brennan.  A  current-meter  measurement  by  C.  C. 
Covert  November  7,  1902,  showed  a  flow  of  342  second-feet,  the 
gauge  height  being  5.565.  A  measurement  by  F.  H.  Tillinghast 
December  4,  1902,  showed  discharge  of  345  second-feet,  gauge 
height  5.60. 
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Mean  Daily  Gauge  Heioht  of  Schoharie  Creek  at  PratUviUe,  Greene  County,  Y.  Y^ 


DAY. 

Jan.    Feb.    Mar.    Apr.  |  May 

June    July 

Aug.  1  Sept. 

,  Oct. 

Nov. 

Deo. 

1. 

1002. 

!            1            !            i 

1 

1 

1 
1 

6.20 

2. 

: ' 1 , 

5.20 

3 ].^. '..'.'.•   \,[]  '.[']'"[]•   \\\ 

.  ..          ' .  . .' 

5.50 

4 ' , 

1 

5.60 

5 ' 

6.63 

6 '    ! '."     '.-'..-  '-'..-- 

■::::':::::':::: :::: :::::  :::::i 

5.50 

7. 

1 

6.60 

8 i ' I ' 

1 

6.60 

9....        . 

. 

5.40 

5.46 

10 ;:::;;:::!::::: :::::::::: ::::: 

1 

.••••'..... 

5.40j 
6.40! 
5.40 

6.40 

11 , 

, 

6.36 

12 ' '.'.'..] 

i 

1 

.  _ . . . 

6.30 

13 i 

•  •  •  •  • 

: 1 

1 

6.35 

5.30 

5.30i 

5.30 

6.30, 

5.30! 

6.20; 

5.20, 

6.20 

6.20 

5.10, 

6.10i 

5.35 

5.15 

6  40 

5.55 

5.30 

5.30 

6.20 

14...                         •             ............. 

■  •  •  •  • 

1 

6.20 

16..::::::::::::;::: 

1 

-  -  -  - 

:  ::  '"::i:::::'::::: ::::: 

5.20 

16 

1 

1 

5.20 

17 

.....j.....  ..... 

i.....  ....■ 

1 

7.66 

18.. 

'                                           '                     1 

7.20 

10.. 

.....  ...•.,...••  .....  ....•  .....  .....|.....  .....  ••••. 

1 ,   ...    1 

6.18 

20.. 

..|... .^ 1 

6.00 

21.. 

...... 

1 1 

5.05 

22.. 

1 

9.30 

23.. 

' , 

7.30 

24.. 

1 

6.43 

25.. 

6.15 

26.. 

t 

6.06 

27.. 

5.90 

28.. 

20.. 

1 

30.. 

31.. 

, 

MOHAWK  RIVER  AT  SCHENECTADY,  SCHENECTADY 

COUNTY,  N.  Y. 

A  current  meter  station  at  Freeman's  toll  bridge,  one  mile 
below  Schenectady,  was  established  by  Elton  D.  Walker,  Febru- 
ary 1,  1899.*  A  wire  and  weight  gauge  is  used;  the  scale  is 
attached  horizontally  to  the  guard-rail  on  the  upstream  side  of 
the  bridge  and  reads  decimally  from  zero  to  16  feet.  A  reading 
of  the  water  stage  is  taken  each  morning  by  L.  Diggins. 

The  bridge  stands  squarely  across  the  stream.  Its  length 
between  abutments  is  417  feet.  The  piers  and  crib  foundations 
obstruct  the  channel,  which  has  a  depth  in  high  water  of  20  feet 
or  more.  The  station  is  2i/^  miles  above  the  Rexford  Flats  dam, 
and  the  water  levels  are  essentially  the  same  at  the  two  stations. 
The  current  is  exceptionally  smooth  and  uniform.  The  entire 
flow  of  the  river  passes  under  the  bridge,  except  in  time  of  very 
unusual  fresh(»tfl.  The  current  is  sluggish  during  low  water, 
owing  to  backwater  from  Rexford  Flats  dam,  and  discharge 


a  See  Water  Supply  and  IrriKation  Paper,  TJ,  S.  Geol.  Survey,  No.  35,  p.  55. 
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meaaarements  for  minimum  stages  are  considered  less  reliable 
than  those  for  higher  gauge  readings. 


July  IT.ISOO 

Juiia30.189g.,.. 
AuKnct  21,  leOO. . 

MaySe.  ISW 

Hay  12,  1900 

M«y27,'lB01.V..'. 

Uay  16, 1001 

AurUS,  1869 

Mkyl4.1901 

April4,l»Ul 


I  f:iton  ]i.  WtOker. 


18.473     R.  E.  HortOQ. 


b  Meter  No.  71,  used  in  these 
JUtan  DaUyFloto  in  Steond-Jml  ol  Mohawk  Ri 


B,3Z1  Bqunn  in 


s  aubjeat  to  reviflion. 
U  Sehtntcftuii/.  Selitntclady  CaioUti.  N.  Y. 


DAY.     I  Jan.      Feb,  [  Mw.     Apr. 


May      June  |  July    Aug.  I  Sept.  Oot.     Nov.      I>«. 


0.300    7.820  12,1 

71800,  7!44fli: 
8,720'  6,380  IS 
9,7001  8,»40  5 
a  I  7,610  f 
a       16.400    A 

«       a         H 

a       a         4 
0.500  17,860    3.41 


810  £60'  440  S80  .  . 
730  .120  500  1,840,. 
730      860      aw 


3,330    1,000  3,0 


0  1. 070      534  1,1331-. 
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a,  3.321  aqiun  mila.] 


Bflhftrge  of  Mohawk  River  m  Scheneclady,  SchensoUdy  County.  N.  Y„  IHM. 


Sec.ri.       JAN.       FEB.       MAR.       APR.       MAV 

U.0OO 1 

IftOOO -H 

10.000 1 

8,(OT 

IKO 

1 

^ooo  -t 

4.000    J— 1 

1  i        i 

I.JJ...i.i 

Dincbarg*  of  Mohawk  River  at  S^bene^iady.  Scheneelady  County.  N.  Y.   . 


s«crt. 

16,  €00 


k  Rivi^r  al  ScheDeciady.  ^ctivnccladj'  Ciia 
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tAf«Bn  McnUUy  Bun^ff  of  Mohaiwk  Bivtr  at  Freenum*$  Bridge^  Sehenedady,  Schenectady 

County,  N.  Y. 
[DraiiUMce  ares,  8,321  squra  miles.] 

aCCONn-PBBT. 


jAnuarv. . 
February. 
Uarob.... 

April 

Hay 

June 


July 

August. . . 
September. 
October. . . 
Noveniher. 
December. 


MONTH. 


1901. 


8.079 
1.677 

a 

6.761 
6.138 
1.532 
1.951 
1.957 
2.099 
2.006 
4,947 


Sfcoiid  rsKT  PKR  Square  Mils. 


MONTH. 

1899. 

1900. 

1901. 

January 

•       •  •  •  • 

a 

1.07 

.40 

.80 

.26 

.18 

.27 

1.09 

1.69 

.98 

Febnuu*y .    .           ........                   .    .        .    , 

1.44 

a 
a 
1.72 
.34 
.82 
.16 
.34 
.86 

.48 

March 

a 

April '. 

a 

May 

2.08 

June 

1.85 

July 

.46 

Auguftt 

.59 

September 

.59 

October 

.63 

November 

.61 

DfNsember , 

1.48 

January. . 
February. 
March.... 

April 

May 

June 

July. 


Au«uat.... 
September. 
Octolicr. . . 
November. 
December. , 


Ikcrbs  on  Drainaob  Arba. 


MONTH. 


1899. 


1.50 

a 

a 

1.98 

.88 

.87 

.18 

.88 

.41 


1900. 


a 

1.23 

.45 

.85 

.30 

.20 

.31 

1.22 

1.04 


a  Record  incomplete. 


over  18,900  aeoond>feet  omitted. 


1901. 


1.06 
.60 

a 

a 

2.28 

2.07 

.53 

.68 

.66 

.72 

.68 

1.71 


A  discharge-curve  deduced  from  the  meter  obseryations  has 
been  used  to  reduce  the  gauge  readings  to  equivalent  volumes  of 
flow.  Tables  showing  the  daily  gauge  height  are  given  in  con- 
nection with  the  slope  gaugings  of  Mohawk  River  on  page  199. 
Referring  to  pages  191  and  197,  it  will  be  seen  that  the  three 
gauging  stations  on  the  Lower  Mohawk,  at  Freeman's  Bridge, 
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Bexford  Plats,  and  Diinsbach  Ferry,  show  close  agreement  in  the 
monthly  run-off.  Differences  which  appear  in  the  mean  daily 
discharge  on  simultaneous  dates  may  be  attributed  to  pond-stor- 
age; to  diversion  to  Erie  Canal  at  Rexford  Flats,  and  to  the  fact 
that  some  time  is  required  for  water  to  travel  from  station  to 
station.  Of  the  three  records,  that  kept  at  Dunsbach  Ferry  is 
probably  most  reliable.  The  percentage  of  error  for  either  of 
the  three  is  probably  smaller  for  medium  stages  of  the  stream 
than  for  extreme  high  or  extreme  low  water. 

Drainage  Ar^aa  TnbiUary  to  Lower  Moliawk  River,  Gauging  Staliont. 


LOCATION 


Square 
milea. 


Di£Ference 
square 
miles. 


Schenectady 3,321  64 

Rexford  Flats l  3,385  55 

Dunshach  Ferry 3 ,440  28 

Mouth  of  stream 3 ,468       

Owinf'  to  practical  duplication  of  the  Lower  Mohawk  River  records  at  Dunsbach  Ferry,  th« 
gauge  readings  at  Schenectady  and  Dunsbach  Ferry  were  discontinued  January  1    1902. 


MOHAWK  RIVER  AT  REXFORD  PLATS,  SARATOGA 

COUNTY,  N.  Y. 

This  gauging  station  is  located  at  the  New  York  State  feeder 
dam,  four  miles  below  Schenectady.  The  dam  is  of  masonry 
with  a  timber  apron.  Experiments  on  a  similar  cross  section 
were  made  at  Cornell  University  to  determine  the  proper  coeffi- 
cients of  discharge.* 

The  accompanying  tables  of  daily  and  monthly  mean  flow 

include  the  amount  of  water  diverted  for  Erie  Canal  supply. 
They  therefore  represent  the  total  inflow  of  Mohawk  River  to  the 
pond  above  the  dam,  which  is  considerably  greater  than  the 
amount  which  passes  downstream  from  the  dam  during  the  sea- 
son of  canal  navigation.  The  amount  of  diversion  to  the  Erie 
Canal,  prior  to  1900,  was  assumed  to  be  constantly  equal  to  128 
second-feet  during  navigation  months.  Beginning  with  1900,  the 
diversion  has  been  estimated  by  another  method.    Current  meter 


a  See  Transactions,  Am.  Soc.  C.  E..  Vol.  ^  LI  V.  p  284 
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measurements  of  the  flow  in  Rexford  Flats  feeder  gave  the  fol- 
lowing results: 


DATE. 


Hydrogrftpher. 


Flow  in 

canal  feeder, 

Beoond-feet 


October  27.  1898 W.  D.  Lockwood-, 

June  25.  IftOl. .  -» "  R.  E.  Horton  . . .  | 

Aoril  4,  1901 R.  E.  Horton  .  . . 

May  15  19iil |  R.  E.  Horton  . . . 


128 
272 

196 
226 


h  Leakage  of  feeder  gates. 

A  comparison  of  these  results,  with  the  mean  monthly  evapora- 
tion rate  from  a  water  surface  for  several  years,  as  shown  by 
records  kept  at  Rochester,  indicates  that  there  is  a  nearly  con- 
stant ratio  between  the  water  required  for  the  canal  and  the 
mean  monthly  evaporation.  The  monthly  diversion  has  been 
estimated  from  the  above  data  by  proportion,  for  each  month  of 
the  canal  season  as  follows : 


MONTH 


May 

June . . 

July 

August  . .  . 
September. 
October . . . 
November . 


Mean 

evaporation, 

inches. 


4.05 
4.98 
5.64 
5.28 
4.07 
3.13 
1.51 


Efttimatea 
diversion  to 

canal, 
aecund-feet. 


200 
260 
290 
270 
220 
148 
95 


The  flow  over  the  dam  taken  alone,  that  is,  the  amount  of  water 
passing  downstream  from  Rexford  Flats  during  the  canal 
months,  has  been  estimated  as  follows,  in  second-feet: 


MONTH.  1899.  1900. 

May 3.956  I  2.657 

June 1 ,886  I  1 ,243 

July • 370  1,157 

August 166   I  1 ,476 

September 752  I  761 

October 1  1 ,480  536 

November '  2,696  8,335 


1901. 


6,146 
6,408 
1,540 
1.050 
1.775 
811 
1.995 
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The  profile  of  the  dam  is  qnite  irregular  and  is  divided  into 
five  sections,  each  assumed  to  be  level  for  purposes  of  computa- 
tion. The  water  has  not  fallen  below  the  crest  since  the  estab- 
lishment of  the  station  and  the  profile  of  the  dam  obtained  be- 
fore the  record  was  started,  has  been  used  throughout.  The 
leakage  of  the  dam  has  not  been  estimated. 

When  ice  from  Schoharie  Creek  and  other  tributaries  flows 
out,  and  occasionally  during  other  freshets  caused  by  rainfall, 
the  water  on  the  downstream  side  rises  above  the  level  of  the 
crest  of  the  dam.  Experiments  on  the  flow  over  a  similar  sub- 
merged wier  are  not  available.  The  high  water  flows  have  been 
taken  from  the  discharge  curve.  The  crest  gauges  are  situated 
about  50  feet  upstream  from  the  dam.  At  flood  stages  of  the 
stream,  the  water  flows  through  the  cross  section  opposite  the 
gauges  with  a  relatively  high  velocity  of  approach.  Owing  to 
this  fact  and  to  the  drowning  of  the  dam  by  backwater,  the 
calculated  flood  discharges  given  below  are  considered  as  ap- 
proximate only. 


DATE. 


Eatimatod 

discharge, 

second-feet. 


Febnmry  14,  1000 

April  22.  1001 

December  15,  1001 


Dischan^, 
second -feet, 

per 
pquare  mile. 


16.5 
14.6 
16.0 


DiscBABOK  or  Streams:  Mohawk  Bivkb. 


n  Seamd-liH  n/  Mohatnk  River  at  Rexlori  Flali.  Saraioga  CnufWtr,  N.  Y. 
[Drainage  area.  3.3B5  iqiure  milM.] 


DAY. 

Jan.  !   Feb. 

Mar. 

\pr.  i  May  1 

Junf 

■  July    Auk. 

8.pt. 

OC. 

Nov. 

1  Deo. 

r' 

'<■■ 
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Man  Dattu  Floio  in  SKan4-lttt  e/  MohatnL  Ainr  sT  Ralurd  PLiU.  Saratota  Cvmty.  N.  ] 
(ConoludM). 
[Drwumos  mm.  3,!»^  Mu*re  milei.] 


DA'^'.i   Jso.   .   Feh.  '  M«.  !  Apr.      May      J 

une  ■  July  1  ^.ig.  '  .S*p     '   Oot. 

Nov. 

Dec- 

1600.  1 

.SSO    8.750!   I 

flOO 

1,545 

s.ies 

600    1 

418 

1:29; 

3.. 

150 

.   *«      940  1,720' 

318 

260    S 

830 

.450    1.400    3 

300 

.     0,     940  1,720 

.5 

31»i 

280    4 

4.10 

.450    2.8.50    S 

1:295 

7.711 

6.. 

fOO    * 

1:20; 

I- 

:32.'.    3:8,50    \ 

450 

:4  0      750i:7?0 

:4 

34« 

9:678 

8.. 

150 

.000    4.6,50    3 

,7  0      820  1.970 

,0 

,■148 

550    7 

2.'W 

.250    5.070,  3 

2:39) 

7:0S3 

0.. 

S.W    7 

.250    S.»50:  4 

:»60l 

090  1,970 

:i 

34  <t 

1.. 

.8(10    7.1,50    3 

BOO, 

,2  0 

200    .970 

:2 

313| 

2  . 

eioi? 

0-w, 

.610:  8,300  ; 

9.. 

600  27 

'500    :970 

'8 

4  - 

oiso, 

;600    3:850    J 

300 

:.580. 

290    :2.50 

s 

6.. 

8.50, 

,370!  9.390    3 

8.. 

70014 

8.50, 

.260    9.000    3 

2W    :470' 

:eio 

7.. 

: 

830   S 

,inO  12,3.50    3 

000 

090    ,020 

6 

.59S; 

:«io 

«.. 

. 

750' 

.160  20,750    ! 

;710! 

090    .830 

S98' 

e.. 

730    3 

ISO 

468, 

:36i 

□.. 

:;21 

850    2 

4T0      .1W25;S50    2 

870 1 

468' 

:  ,230 

::::;: 

7.W    3 

4i)0    :070 

87ol 

tm 

,:043 

010     .070 

.451 

RW) 

740     ,070 

"(v'l' 

9B0     .2-0 

:5 

3:380 

270  1,170 

698 

.H   1 

B. . 

ISO    6. 90011. 000    1 

270  1 ,070 

;  6 

100    5 

ISO 

.700  11.400    1 

900 

OU0  2 

400      920 

6S0    i 

s:: 

.    5 

ISO    4 

660    7.700    9.8.10    1 

3° 

910  2 

380  1,000 

4:i80 

e.- 

270  1 .000 

5:095 

3:965 

4.^0 :::::;  sIsm  7:250  1 

098    o;745 

1.. 

4 

250 

,750 1   1 

42S  . 

.1 

9901:170  . 

,   1 

848 

2:990 

Ueui. 

7,860    B,03S 

.23.5,14.906    2 

857    1 

.5031.4471,746 

081 ' 

784' 

8.440 

B.066 

IWl. , 

'^^             '"^ 



'=  — 





■' 

803 

.    3 

185        906 

:360    «:090;  6 

:26i  1 

52311.440 

:609 

856 

so: 

i:672 

3.. 

2 

060        90e 

,360    8,332!  fl 

84910 

,101 

523|1.298    2,074 

8,56 

082 

S23|  1:154 

i:672 

«:: 

1 

825        S70 

:670  20:920    4 

8S   1 

!44 

523:1.154 

:299 

siw 

so; 

i:9S2 

7.. 

S25     we 

,670  26,275    A 

-52    I 

,83  , 

486  1,244 

e!! 

205 

:i60 

:  96 1 

bo; 

2:664 

445 

205 

,825    9,220    3 

92  1 

,451| 

1211.154 

.  96 

946 

so; 

6,742 

3 

18.5 

,800    5,320    2 

802  11 

763  1.154 

267 

:715  12:600    0 

260    ■ 

:  54 

856 

1,001 

7:701 

14.. 

2 

203 

.783    2.300    7 

566    6 

.036; 

678      794 

.229 

856 

1,207  10,745 

IS.. 

2 

,018    2,300:  7 

24    : 

,229    1 

.694    4 

070 

085    ■ 

368    :595    3,052    S 

397| 

8:18,! 

2 :6oo 

18.. 

:  3 

200 

.249    1.460    6 

50    2 

,117 

678    .122 

.361,  3 

177j 

,97; 

1   ,460 

10,. 

.     3 

■"■    0.920    7 

566 

,807 

.974    2 

,604    2 

:i85 

2\.'. 

2:000    6 

849 

,.539    1 

384 

:26i 

507 

22.. 

;  2 

873^ 

6 

0.380    6 

383   ; 

:095 

319    :214 

:550,   1 

036 

:67: 

:ifl7 

23.. 

;  1.210  e 

946 

24.. 

948 

2B.. 

;■  2 

990 

2 

:  2:410   5 

:io7 

26.. 

0 

0.460    4 

98S    I 

:447|    'b95  1,6.57' 

946, 

:447 

27.. 

,797      9l>5  2.277i 

,178. 

946, 

,35E 

28.. 

,088' 

:887 

2».. 

':.  a 

67S . , ; 

9:8J0    7 

loe'  ' 

:too  1:523  i:.502 

:82; 

887 

30.. 

670  ... . 

7,848    8 

76 

.652:1,523  1.214! 

:088 

8.W 

1,672 

2,678 

,,,.1.771  1.244,. 

8.56, 

Mm 

2.S22    1.2«9" 

'T221''l6770liT 

"msI 

,868j  1.830  1.320- 

,095    1 

050 

2.090 

6.931 

20,0I» 

ia,ooo 
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a 

t 

JOLV 

A08. 

SdPT 

OCT 

NOV. 

bet.  1 

1 

» 

9 

1 

\ 

1 
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Mean  Monthly  Run-off  of  Mohawk  River  €U  Rexford  FlaU,  Saratoga  County,  N.  Y. 

[Drainage  area,  3,386  square  milea.j 

SEC01«n>-FEET. 


MONTH. 


1898. 


January. . 
February. 
March. . . 


1899. 


6.739 

3.936 

9,004 

April ;   17,057 


May 

June 

July 

AugUFt . . . 

September 

October... 

November. 

December. 


4,471 


4,084 

2,014 

498 

294 

980 

1,608 

2,824 

7,001 


1900. 


1901. 


7,860 

2,822^ 

9,032 

1,299 

4,235 

9.221 

14,996 

16,701 

2,867 

6.348 

1,603 

6,668 

1,447 

1,830 

1,746 

1,320 

981 

1.996 

784 

1,067 

8,440 

2,090- 

6,066 

6,931 

Sbcond-fset  per  Square  Mile. 


MONTH. 

1898. 

1899. 

1900. 

1901. 

January 

1.70 

1.17 

2.66 

6.04 

1.20 

.69 

.16 

.09 

2.32 

2.67 

1.26 

4.43 

.84 

.44 

.43 

.61 

.29 

.23 

2.49 

1.79 

.8a 

February 

.38 

March 

2.72 

April 

4.93 

May 

1.87 

June 

1.97 

Julv 

.64 

August 

.39 

September 

.29 
.47 

.69 

October 

.31 

November 

'    i!32 

.83 
2.07 

.62 

December 

2.04 

' 

Inches  on  Drainage  Area. 


January. . 
February. 
March. . . 
April. . .  . 

Uky 

June 


July 

August.  . .  . 
September. 
October. . . . 
November. 
December. 


MONTH. 


1898. 


1.62 


1899. 

1900. 

1.96 

2.67 

1.21 

2.77 

3.06 

1.44 

6.62 

4.94 

1.38 

.96 

.66 

.49 

.17 

.49 

.10 

.58 

.32 

.32 

1          .64 

.26 

.92 

2.79 

0      2.38 

2.08 

1901. 


.95 

.4a 

3.14 

6.62 

2.16 

2.21 

.62 

.46 

.66 

.36 

.69 

2.36 


A  record  of  the  area  of  opening  of  the  gates  in  the  guard- 
lock  at  the  entrance  to  the  feeder,  together  with  the  effective 
head  for  the  period  from  November  11,  to  December  9,  1900, 
showed  the  mean  daily  diversion  for  the  last  20  days  of  Novem- 
ber to  be  92  second-feet,  and  for  9  days  of  December,  to  the  clos- 
ing of  the  canal,  105  second-feet. 

The  dates  of  opening  and  closing  the  canal  feeder,  between 
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which  the  record  at  Bexf ord  Flats  is  affected  by  diversion  to  the 
canal,  have  been  as  follows: 


DATE  OPENED. 


May  7    1898.. 
April  25.  1890. 
April  25.  1900. 
May  9,1901.. 


Date  closed. 


December  10,  1898 
December  1,  1899 
December  1.  1900 
December  15,  1901 


Dajrs  opened. 


217 
220 
220 
220 


MOHAWK  RIVER  NEAR  DUNSBACH  PERRY,  SARATOGA 

COUNTY,  N.  Y. 

This  gauging  record  is  kept  at  the  dam  of  the  West  Troy 
Water  Company,  one-fifth  mile  above  Dunsbach  Perry  Bridge, 
nine  miles  from  the  month  of  the  river.  The  dam  is  in  two 
sections,  situated  on  opposite  sides  of  a  Hudson  River  shale 
island.  The  left  wing  at  the  upper  end  of  the  island  has  a  crest 
length  of  380  feet.  The  right  wing,  500  feet  downstream  at  the 
foot  of  the  island,  has  a  crest  280  feet  long. 

The  record  was  established  March  12,  1898,  for  the  primary 
purpose  of  checking  a  sjstem  of  levels  for  the  United  States 
Board  of  Engineers  on  Deep  Waterways,  by  D.  J.  Howell,  O.  E., 
who  has  furnished  the  earlier  portion  of  the  record.  No  record 
was  kept  from  April  1, 1899,  to  August  1,  1900. 

The  construction  of  the  dam  was  begun  in  1896.  The  lower 
wing  was  not  completed  until  about  October  1st,  of  the  summer 
of  1898.  Openings  existed  in  the  dam  prior  to  this  date,  jnaking 
the  computation  of  the  record,  from  March  to  September,  1898, 
impracticable. 

In  the  pumping  station  adjoining  the  dam,  are  two  turbines 
of  the  old  American  tyi>e;  one  66  inches  and  the  other  75  inches 
in  diameter.  A  current  meter  measurement  of  the  flow  in  the 
headrace  leading  to  the  wheel  pit,  October  17,  1901,  showed  the 
turbines  to  be  using  200  second-feet,  under  an  effective  head  of 
6.7  feet.  The  rated  discharge  from  the  manufacturers  tables 
under  the  same  head  is  197  second-feet.  These  turbines  usually 
run  24  hours  each  day  at  full  gate  capacity.  In  computing  the 
record,  the  discharge  through  the  water  wheels  when  running 
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has  been  taken  constantly  equal  to  200  second-feet.  A  new  54- 
inch  Victor  turbine  has  been  installed  during  1902,  replacing  one 
of  the  old  American  turbines.  The  discharge  is  calculated  from 
the  recorded  daily  run  of  the  water  wheels  and  working  head. 
The  turbines  drive  pumps  taking  water  from  the  river  for  water 
supply  purposes  at  the  rate  of  1,500,000  gallons  per  day,  equiva- 
lent to  a  continuous  flow  of  2^4  second-feet.  The  capacity  is 
being  increased. 

The  dam  is  of  masonry,  with  a  flat  granite  crest  5.5  feet  wide, 
standing  0.75  feet  higher  at  crest  lip  than  at  the  upstream  edge. 
The  average  elevation  of  the  crest  of  the  upper  section  is  174.15 
feet.  The  crest  of  the  lower  section  has  an  elevation  varying 
from  173.46  to  173.50  feet.  The  crest  gauge  is  attached  to  the 
timber  cribbing  50  feet  above  the  lower  section  of  the  dam,  with 
its  zero  mark  at  elevation  172.00  referred  to  the  United  States 
Deep  Waterways  datum.  Gauge  readings  are  taken  twice  daily 
at  intervals  of  about  12  hours,  by  Robert  Wilson.  The  mean  of 
the  two  daily  readings  is  used  in  computing  the  flow.  The  dis- 
charge over  the  main  dam  has  been  calculated  by  means  of  the 
weir  formula,  using  coefficients  derived  from  Cornell  University 
experiments  No.  18,<»  representing  an  experimental  cross  section 
almost  identical  with  that  of  the-West  Troy  Company's  dam. 
When  the  water  rises  to  a  height  of  5  feet  on  the  gauge,  it  begins 
to  flow  over  the  masonry  headrace  wall  at  the  right  hand  end  of 
the  lower  section.  This  has  a  broad  flat  surface  of  rough 
masonry.  The  discharge  over  this  portion  has  been  computed 
from  Cornell  University  experiment  No.  12,  on  a  flat  crested 
dam  6.56  feet  wide. 

During  high  water  the  current  of  the  stream  through  the 
cross  section  of  the  channel  leading  to  the  lower  dam  has  a 
velocity  of  several  feet  per  second.  The  head  due  to  this  veloc- 
ity has  been  added  to  the  observed  head  as  a  correction  for 
velocity  of  approach  to  the  lower  dam.  The  upper  dam  is  situ- 
ated 450  feet  upstream  from  the  crest  gauge.    The  loss  of  head 


a  See  Transactiona,  Am.  800.  C.  E.,  Vol.  XLTV.  pp.  277-283. 
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from  surface  slope  in  this  distance  as  well  as  the  Telocity  of 
approach  to  the  upper  section  of  the  dam  are  also  corrected 
for.  The  elevations  of  the  crest  which  have  been  nsed  are 
those  obtained  by  the  United  States  ifeep  Waterways  Survey. 
No  allowance  has  been  made  for  leakage  of  the  dam  or  turbines, 
which  is  slight.  The  drainage  area  above  the  Dunsbach  Ferry 
station  is  3,440  square  miles,  or  55  square  miles  more  than  at 
Bexford  Flats.  Notable  high  water  discharges  since  the  estab- 
lishment of  the  record  are  tabulated  below: 


DATE. 


March  14,  1898 

November  1 1,  1898. 
November  27.  1900. 

March  27.  1901 

April  8.  1901 

April  22,  1901 

December  16.  1901. 


SeflODo-feet. 


647,000 
47,400 
24.700 
86.200 
34.200 
46,100 
52.400 


Estimated 

dlaehamf 

neond-feet 

periquara 

mile. 


18.8 
18.8 

7.2 
10.6 

9.0 
13.4 
16.3 

_3l 


b  Approodmate. 

The  left-hand  wing  of  the  dam  was  injured  during  high  water 
of  1902  necessitating  a  slight  change  in  the  discharge  calcula- 
tions. Owing  to  roughness  of  the  injured  crest,  etc.,  the  data 
for  1902  are  considered  somewhat  less  precise  than  formerly. 
Repairs  are  in  progress. 


DiacHABQB  OF  Btbbahs:  Mohawk  Biteb. 
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m  DaJt  Flow  in  Stcond-ttH  cl  Mahaick  River  al  SiniAofih  Ferr 
—  (Continued). 
[Drainage  ana,  3,440  Hiuue  milea.] 
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IfaOH  Dail]/  Flow  in  Stcond-lttl  ol  Molumk  Rivar  at  Dtaubach  Farm,  Santtoga  CauntV,  tf.  Y.~ 
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Inchss  on  Draxnaob  Aria. 


MONTH. 

1898. 

1R99. 

1900. 

1901. 

1902. 

January 

1.90 
1.84 
8.09 

"".a 

.22 

.80 

1.60 

1.79 

.86 

.34 

8.13 

5.89 

2.22 

2.05 

.54 

.53 

.55 

.69 

.65 

2.79 

1  09 

February 

0  59 

March 

5  68 

April 

2  39 

May 

1  31 

Jun« 

1  15 

July 

1  43 

August 

0  86 

Bei  'tember 

0  77 

October 

2.10 
2.60 
1.43 

2.17 

Novaniber 

1.59 

Deoember 

3  03 

MOHAWK  RIVER  SLOPE  GAU0ING8. 

A  series  of  gauging  stations  were  established  at  yarions 
points  on  Mohawk  River  in  1900  with  a  view  to  determining  the 
maximum  high  water  discharge  and  the  downward  progress  of 
floods  from  the  cross  section  and  surface  slope.  These  stations 
were  established  under  the  direction  of  the  State  Engineer  and 
Surveyor,  in  connection  with  the  Barge  Canal  Survey,  by  D.  J. 
Howell,  M.  Am.  Soc.  C.  E.,  consulting  engineer.  Gauging  sta- 
tions previously  maintained  by  the  United  States  Geological 
Survey  were  utilized  as  far  as  possible.  On  the  completion  of 
the  investigation  of  the  Barge  Canal  Survey,  the  gauge  read- 
ings at  the  several  stations  were  continued  in  connection  with 
the  measurement  of  the  volume  of  streams. 

A  gauge  board  was  erected  at  each  of  the  principal  points  of 
change  of  slope,  whether  occasioned  by  a  dam  or  by  the  entrance 
of  a  large  tributary.  The  stretch  of  the  river  extending  between 
each  two  successive  gauges  constitutes  a  slope  section.  The 
gauge  boards  hav^e  been  numbered  consecutively  from  1  to  24, 
beginning  at  the  mouth  of  the  stream.  The  elevations  of  the 
zero  marks  of  the  gauges  were  determined  by  a  line  of  precise 
levels,  by  Wm.  B.  Landreth,  M.  Am.  Soc.  0.  E.,  Resident  En- 
gineer Barge  Canal  Survey,  referred  to  the  Greenbush  bench 
mark  =  14.73  as  a  datum. 
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a  Cohoa  Ca.'t  Dam,  ABxmy  Caimtv. 
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Mean  Daily  EUvation  of  Water  Surface  of  Mohawk  River  Above  Weal  Troy  Co,*e  Dam^  Dwuhach 

Ferry,  Saratoga  County,  N.  Y.,  Oauge  No.  3. 


DAY. 

1900. 

Jan. 

1901. 

Oct. 

Nov. 

Deo. 

Feb. 

Mar. 

Apr. 

May. 

1 

174.6 
•174.6 
174.6 
174.6 
174.5 
174.4 
174.4 
174.4 
174.6 
176.8 
175.3 
176.1 
175.0 
174.8 
174.7 
174.7 
174.7 
174.6 
174.6 
174.7 
176.7 
176.2 
176.0 
175.7 
175.6 
176.3 
178.7 
178.6 
177.7 
176.7 

176.0 
176.9 
176.8 
175.7 
177.0 
177.0 
176.6 
176.6 
176.4 
175.9 
175.6 
175.2 
176.5 
175.4 
175.3 
175.2 
175.1 
176.0 
176.1 
175.1 
175.1 
176.0 
176.1 
176.1 
175.6 
176.5 
176.0 
175.8 
175.6 
175.4 
175.3 

176.2 

175.2 

175.0 

174.9 

174.7 

174.8 

174.9 

174.8 

174.9 

175.0 

175.2 

176.4 

175.3 

176.3 

175.2 

175.2 

175.0 

175.1 

175.6 

176.3 

174.9 

174.7 

174.9 

175.3 

175.1 

175.0 

174.8 

174.7 

174.7 

174.8 

174.7! 

174.7 
174.6 
174.8 
174.7 
174.6 
174.5 
174.6 
174.4 
174.5 
174.5 
174.6 
174.6 
174.5 
174.4 
174.3 
174.4 
174.4 
174.4 
174.4 
174.5 
174.5 
174.4 
174.4 
174.4 
174.4 
174.4 
174.3 
174.3 

174.3 
174.4 
174.4 
174.4 
174.6 
174.7 
174.7 
174.7 
174.7 
174.6 
174.7 
175.6 
176.8 
175.6 
176.6 
175.6 
175.7 
175.7 
175.9 
176.2 
176.7 
179.2 
177.7 
177.7 
177.7 
178.8 
179.8 
179.6 
178.6 
177.4, 
177.0 

176.7 
176.3 
176.6 
177.8 
178.2 
178.2 
178.6 
179.7 
178.7 
178.2 
177.7 
177.3 
177.3 
177.2 

176  2 

2 

3, 

t:::::::;::::::::::::::::::. .::::.:. 

5 

•   ■•••• 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

J77.3  

16 

177.3  - 

17 

177.2 

177.1 

177.1 

177.0 

177.4 

181.0 

179  8 

18 

19 

20....' 

21 

174.4 
174.3 
174.3 
174.3 
174.3 
176.0 
175.0 
174.8 
174.7 
174.7 
174.6 

22 

24 

179  9!    

179.5 
170.6 

26 

177.9  

28 V. 

177.1  

176.7 
176.4 

30 

Mean  Daily  Elevation  of  Water  Surface  of  Mohawk  River  at  Viecher'e  Ferry,  Saratoga  County 

N.  Y.,  Gauge  No.  A. 


DAY. 


1900. 


1901. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


Nov.  1  Deo.      Jan. 


174.2 

174.2 

174 

175 

175 

174.8 

174.6 

174.6 

174.6 


174 
174 
174 
174 
174 
174 
174 
174 
175 
176 
175 
175 
175 
174 
174 
174 
174 
174 
174 
174 
176 
176 
176 
176 
175 
177 
181 
180 
179 
177 


.6  177 

.6  176 

.6  176 

.6  176 

.3  178 

.3  178 

2  177 


177 
177 
177 
177 


.3  177 

.0  178 

.9  178 

.9;  177 

.81  178 

.7  177 

.6  177 

.6  177 

.8  177 

.1,  177 

.71  177 

.5  177 

.1  177 

.9  178 

.1  179 

.0  178 

.8  178 

.5  178 

.9  178 
177 


1 

6 

.2 

.1 

.1 

.5' 

•2 

.0 

.0 

.6 

.3, 

.0 

.0 

.8 

.1 

.7 

.7 

.7 

.7 

.8, 


I 


.7 
.7 
.4 
.5 
.8 
.5 
.0 
.0 
.6 


177.6 

177.7' 

178.0 

177.6 

177.3 

177.2 

177.3 

177.2 

177.5 

177.6 

177.9 

178.0 

177.8 

177.8 

177.7 

177.6 

177.6 

177.6 

177.5 

177.5: 

177.0; 

176.9! 

177. 0| 

177.4! 

177.3 

177.0 

177.0 

176.51 

176.41 

176.5 

176.4' 


Feb. 


176.4 
176.3 
176.1 
176.1 
176.0 
176.0 
176.9 
176  8 
176.0 
176.1 
176.8 
176.1 
175.9 
175.9 
175.8 
175.9 
175.9 
175.9 
175.8 
175.7 
175.9 
175.9 
175.8 
175.7 
175.7 
175.7 
175.7 
175.3 


Mar.  j  Apr. 


176.7 
176.7 
176.6 


176.7 

175.7 

176.8 

176.9 

176.0 

176.9 

175.9 

176.6 

177.5 

177.6 

177.2 

177 

177 

177 

177 

177.7 

178.4 

178.7 

182.21 

179.6! 

179.5 

179.5 

181.6 

183.5 

182.9 

180.9 

178.8 

178.1. 


177.6 
177.0 
177.2 
179.6 
180.2 
180.3 
181.0 
183.2 
181.2 
180.3 
179.3 
180.2 
178.6 
178.6 
178.6 
178.7 


178. 

178. 

178. 

178. 

178.9 

186.6 

183. 

182. 

182. 

182. 

179. 

178. 

177.6 

177.1 


,4 
3 
4 
3 


.4 

.2 

6 

7 

.7 

.4 
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Jf  «an  DaUy  Elevation  of  Water  Swrfaee  of  Mohawk  River  at  Rexford  Flats,  Saratoga  County,  N,  Y. 

Oauoe  No,  5»  Btiow  Dam, 


DAY. 


3. 

4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
10. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1000. 


1001. 


Oct. 


204 

204 

204 

204 

2(H 

205.0 

204.9 

204.6 

204.3 

204.2 

204.1 


Nov.      Deo.      Jan. 


204. 

204. 

204. 

204. 

204. 

204. 

204. 

204. 

205. 

205. 

205. 

204. 

204. 

204. 

204. 

204. 

204. 

204. 

204. 

204. 

206. 

205. 

206. 

205 

205. 

206. 

208. 

208. 

206. 

205. 


Feb. 


0 

2 

1 

1 

0, 

0! 

0 

1 

0 

5 

2 

0 

8 

6 

6 

6 

6 

5 

6 

8 

5 

7 

6 

3 

3 

0 

8 

1 

8 

0 


206.5 
205.4 
205.4 
205.2 
206.1 
206.0 
205.8 
205.7 
205.6 


204.7 
204.8 
204.0 
204.8 
204.7 
204.7 
204.8 
204.8 


204.0 
204.8 
204.8 
204.7 
204.6 
204.6 
204.6 
204.4 
2(>4.4 
204.7 
204.8 
204.0 
204.8 

204  8 
204.8 
204.7 
204.8 
204.0 
204.8 
204.8 
204.8 
204.8 
204.8 

205  0 
204.0 
204.8 
205.4 
205.2 
205.1 
204.7 
204.6 


Mar.      Apr. 


204.6 

204.6 

204.5 

204.5 

204.4 

204.4 

204.4 

204.4 

204.6 

204.5 

204.5! 

204  6' 

204.5 

204.6, 

204. 5i 

204.5; 

204.6 

204.6 

204 

204 

204 

204 

204.5 

204.4 

204.3 

204.3 

204.3 

204.3 


5 
5 

s; 

5 


204.5 

204.5 

204.6 

204.6 

204.6 

204.5 

204.5 

204.6 

204.6 

204,6 

204.8 

205.6 

205.6 

206 

205 

205 

205.3 

206.3 

206  6 

205.0 

206.1 

208.3 

206.7 

206.5 

206.6 

200.3 

2i6!3 
208.3 
207.0 
207.1 


207.5 
207.7 
207.8 
206.8 
207.0 
207.1 
211.1 
210.2 
211.5 
212.2 
212.8 
213.1 
213.2 
206.1 
206.0 
206.0 
205.7 
205.6 
205.6 
205.5 
206.0 
214.7 
212.6 
212.0 
212.6 
210.8 
208.4 
207.6 
207.1 
206.8 


Moan  Daily  Elevation  of  Water  Surface  of  Mohavok  River  Above  State  Dam  at  Rexford  Plate, 

Saratoga  County,  N.  Y.,  Oauge  No.  6. 


DAY. 


1000. 


Oct. 


208.0 
208.8 


a  I  208.8 

4 ;' 208.8 

5 ;    ' '  208.8 

a i  208.8 

7 208.8 

8 I  208.8 


0. 
10. 

n. 

12. 
13. 
14. 
16. 
16. 
17. 
18. 
10. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2^. 
20. 
30. 
81. 


Nov. 


200.3 
200.2 
200.3 
200.3 
200.2 
200.2 
200.2 
200.2 


208.8 

208  8 
208.8 
208.8 
208.0 
208. 0 
200  0 
200.0 
200.0 
200.0 
208.0 
208.0 
200.0 
200.0 
209.0 
200.0 
200.0 
200.8 

209  8 
200.7 
200.6 
209.5 
200.4 


200.0 
210.4 
210.0 
200  8 
200.6 
200.5 
200.3 
200.4 
200.4 
200.2 
200.3 
200.5 
210.6 
210.8 
210.6 
210.3 
210.3 
211.3 
213.41 
213.2, 
212.2! 
211.4 


Dec. 


210 

210 

210 

210 

210 

211.5 

211.2 

211.0 

210.8 


1001. 


Jan. 


210.0 
210.2 
210.4 
210.3 
210.2 
210.1 
200.8 
200.8 


200.9 

209.8 

209.8 

209.6 

209.6 

209.4 

209.4 

209.3 

209.4 

200.6 

200.7 

200.8 

200.8 

200 

200 

200 

200.0 

210.0 

200.9 

209.8 

209.7 

200  8 

200.7 

200.8 

200  8 

200.6 

210.3 

210.3 

209.6 

209.3' 

209.2, 


Feb. 

Mar. 

209.3 

200.3 

200.2 

200  3 

200.2 

200.3 

200.2 

200.3 

200.1 

200.4 

200.1 

200.4 

200.1 

200  3 

200.3 

200.3 

200.4 

200.3 

209.2 

200.4 

200.2 

200.6 

200.3 

210.3 

200  3 

210.4 

209.3 

210  2 

200.4 

210.2 

200.4, 

200.4. 

200.61 

200.61 

200.4; 

200.6 

200.4, 

200.6 

209.3; 

209.2' 

200.2, 

209.2 

209.2 


210.3 

210.3 

210.3; 

210.6 

210.9 

211. 1| 

213.4 

212.2 

212.3 

212.3 

213.9 

215.0 

214.2 

213.0 

211.8 

211. 4> 


Apr. 

211.1 

210.9 

211.0 

212.4 

212.8 

213.0 

213.8 

214.6 

213.3 

212.8 

212.2 

212 

211 

211. 

211 

211 

211 

211 

211 

211.6 

211.8 

216.4 

214.7 

213.0 

214.6 

214.4 

212.4 

211.6 

211.2 

210.8 


,0 
,7 
,7 
,7 
,7 
6 
6 
,5 
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Bepobt  or  Statu  Enginibeb. 


MmnDaHyEUvaHcnofWaUr  Surfaetof  Mohawk  Bmmt  of  Schmmtadw,  Sikmtdady  County, 

N.  r.,Owt4f9No.S. 


DAY. 


1900. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
10. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


209 
209 
209 
209 
209 
209 
208 
208 
208 
208 
208 
208 
208 
209 
208 
208 
209 
209 
209 
209 
209 
209 
2U9 
209 
209 
209 
209 
209 
209 
209 
209 


.0 
.0 
.0 
.0 
.0 
0 
.8 
.9 
.9 
.9 
.9 
.9 
.9 
.0 
.9 
.9 
.0 
.0 
.2 
.1 
.0 

.o: 

0 
.0 
.0 
.9 
.8 
.5 
.4 
.6 
.4 


Nov. 


209.3 
209.4 
209.3 
209.3 
209.2 
209.2 
209.1 
209.1 
210.2 
210.8 
210.4 
209.9 
209.6 
209.6 
209.5 
209.5 
209.4 
200.3 


Deo. 


1901. 


Jan. 


209 

209 

210 

211 

211 

210 

210 

212 

215.4 

215.1 

213.8 

212.3 


211.6 

211.1 

210.8 

210.5 

212.5 

212.6 

211  9 

211.8! 

211.51 

211.0, 

210.51 

209.9 

210.5, 

210.61 

210.0 

209.8' 

209.6' 

209.7 

209.7 

209.8 

209.9 

210.0. 

209.9; 

209  9' 

210  5 
211.8 
211.41 
210.8. 
210.5 
210.2 
210.0 


210.1 

210.1 

209.8 

209.6 

209.9 

209  6 

209.5 

209.7 

209.6 

209.7 

210.1 

210.2 

210.4 

210.1 

210.0 

209.9 

209.9 

210.1 

210.0 

209.8 

210.2 

209.7 

209.7 

210.0 

209.9 

209.8 

209.7 

210.5 

210.2 

209.4 

209.7 


Feb. 


Mw. 


209.7 

209.5 

209.4 

209.4 

209.4 

209.3 

209.3 

209.3 

209.4 

209.4 

209.3 

209.5 

209.4 

209.4 

209.4 

209.3 

209.5 

209.4 

209.3 

209.4 

209.4 

209.5 

209.41 

209.3 

209.3, 

209.3' 

209.2 

209.3 


Apr. 


.4, 

.51 
.1. 


209.4 

209.3 

209.3 

209.3 

209.4 

209.5 

209.5 

209.5 

209 

209 

210 

210.8 

211.3 

210.8 

210.7 

210  9 

210.9 

211 

211 

211 

212 

216.2 

214.6 

213.8 

213.7 

216.0 

217.3 

217.2 

215.3 

213.3 

212.4 


May 


.8 
.1 

.7i 
.1 


212.0 
211.5 
211.5 
213.8 
214.4 

214  5 
215.3 
217.7 

215  3, 
214.5! 
213.6 
213.0 
212.8 
212.8 
212.8 
212.9 
212.7 
212.6, 
212.7 
212.5 
212.8 
220  4 
217.3, 
216. 3: 
217.0 
217.0, 
213.8' 
212.6 
211. 9< 
211.5; 


June 


.31 

.21 
.5 


211.5 

211  2 

211.1; 

211  Oi 

210.61 

210  3 

210.0 

209.9: 

209.8 

209.7. 

210.0 

211.5 

212 

212 

211 

210.9 

210  5 

211  4 
211.2 
211.4 
211.4 
211.0 
210. 7| 
211.0, 
211.0! 
210. <». 
210.51 
210.6 

212  0 
211.9, 
212.1 


.2 

.0 
.6 
.1 
.2 
9 


July 


211.7 

211.9 

212 

212 

211 

211 

212 

213 

212  6 

211.9 

211.3 

210.7 

210.4 

210.1 

210.0 

209.8 

209.6 

209  5 
209.4 
209 
209 
210 
211 
211 
211 

210  9 
210.0 
209  7; 
209  5 
209.4 


.41 

■t; 
.5 

8 
3 


209. S 

209  3 

209.8 

200.2 

209.2 

209.3 

210.2 

210.1 

209.9 

209.6 

2l>9.6 

209.5 

209. 

209. 

209.3 

209.2 

209  2 

209  8 

209.5 

209.4 


.4 
4 


Mean  Daily  BUoation  of  Water  Sxa-faeo  of  Mohawk  River  at  Hoffwun'e  Ferry,  Sehoneetady 

County,  N,  F.,  Oauffe  No.  9. 


DAY. 


1900. 


1901. 


Oct. 


235.3 
235.5 
235.4 
235.1 

5.. •  235.0 

6 234.8 


1. 
2. 
3. 

4. 


Dec.      Jan. 


7 

8 

9 

10 

11 


234  8! 

235.0 

238.1 

238.1 

237.2 


12 236.5 

13....: 236.1 


14 
15 
16 


235.9 
2.35. 9 1 
235.71 


17 ,  235. 4| 

18 235.31 

19 235. 4| 

20 ,  236.6 

21                      1  239.1 

22 I  2.39.1 

23!!'.!'.!!!! '  238.7 

24                                234.4'  238  0 

26 2.3.'5.3  237.5 

26... '.'. 236.7;  241.6 

27 '.'    ' 236.11244.7 

28 *"               235.5  244.0 

29 *      235.6  241.8 

30 2.35.7  240.2 

81 , 235.5 


239.4 

238.7; 

238.31 

238.0 

241.6 

240.7 

240.1; 

2.39.9' 

238. 4> 

238.3 

237.5 

237 

237 

237.3 

237.81 

238.6 

238.2 

238.0 

238.0, 

238.2' 

238.3 

238.1 

237.7 

237.5 

240.7 

239.9 


Feb. 


.2 
.3 


.4, 
.4 


239 

238 

237.8 

237.4 

237.0. 


237.1 

236.8 

236.4 

235.9 

235.8 

2.36.2 

236.  li 

2.36.0 

2.36.2, 

2.36.4, 

237.4 

2.37.4' 

237.2 

237.2 

236.9 

236. 7i 

236.6 

236.6 

236.6 

236.6 

236 

236 

237.0 

236.9 

236.6 

236.2 

236.0 

2.36.0 

235.9 

236  0 

235.9 


Mar. 


.3 

.2 


235.8 

235.7 

235.7 

235.6 

235.5 

235  8 

2.35.9 

236.1 

236.1 

236.2 

236.3 

235.9 

236.2. 

236.7 

236.4 

236.5 

235.9 

235.7. 

235.7. 

235.6! 

235.7 

235.6 

235.6 

2.35.71 

235.6, 

235.3 

235.6 

235.6, 


235.5 

235.4 

235.4 

235.5 

235.7 

236.3 

236.3 

2.36.0 

235  8 

236.4 

237.7 

238.9 

238.9 

238.3 

238.2 

238.9 

239. 

238. 

239.9 

240.5 

241.1 

245.2 

241.7 

242.1 

242.0 

245.2 

246.8 

245.7 

243.6 

241.3 

240.5 


Apr. 


239.8 

239.0 

240.0 

242.1 

243.8 

243.2 

244.8 

245.8 

244 

242 

241.9 

241.5 

241.1 

241  8 

241.4 

241.8 

241.0 

240 

241 


.0 
.9 


9 
0 

240.8 
242.4 
243.8 


7 
.0 


246 

244. 

246.6 

244.6 

242.2 

240.5 

239.9 

239.4 


DlSCHARGS  OF   STREAMS'.   MOHAWK  BlVER. 
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M«m  DaHy 


o/  Woter  Svrfact  of  Mchatok   River  ai  Amtierdam,   Montgomery 
County,  N.  F.,  Oauge  No.  10. 


DAY. 

1900. 

1901. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

249.8 
249.8 
249.8 
250.0 

Apr. 

1 

248.2 
248.8 
248.8 
248.4 
248.6 
248.6 
248.5 
248.6 
250.6 
250.4 
249.9 
249  4 
249  2 
249.2 
249.1 
249.1 
218.9 
248.9 
249.0 
249.7 
251.2 
251.2 
260.9 
250.4 
250.1 
253.3 
256.3 
265  ? 
253..? 
252 . 1 

251.3 
250.8 
260.5 
2,«)0.4 
253.0 
262.2 
251 .8 
251.6 
251.3 
250.6 
250.3 
250.1 
2.50.0 
249.9 
249.9 
249.9 
250.3 
251.9 
252.0 
252.0 
261.9 
251.8 
261.6 
251.4 
253.4 
252.8 
2.52.4 
261.7 
251.3 
250.9 
250.4 

250.3 
260.2 
251  4 
251.6 
261.2 
261.4 
251.3 
251.2 
251.3 
251.6 
2.5«.2 
251.9 
251.9 
251.6 
251.3 
251.2 
251   1 
261.3 
251.1 
250.9 
250.5 
250.7 
261.4 
251.4 
251.0 
251.6 
261.0 
260.5 
250  6 
250.5 
250.4 

260.4 
250.3 
2,50.3 
260.2 

261.7 

2 •. 

251.2 

3 

251.9 

4 

253.4 

6 

250.1 

QFin  \ 

254.6 

6 

250 . 2    9«^  3 

264.7 

7 

250.1 

250  2 

256.2 

8 

250.3 
250.2 
250.3 
250.2 

250.1 
250  3 
250.4 
2.51    4 

257.1 

9 

255.5 

10 

254.8 

11 

253.  a 

12 

250.2    252.4 

250.1  2.52  3 

250 . 2  252 . 1 

253.0 

13 

252.7 

14 

252.8 

16 

250.1 
250.1 
250.0 
250.0 
260.0 
250.1 
250.1 

251.9 
252.4 
252.4 
252.4 
253.4 
2.54.2 
2.54  R 

252.9 

16 

.  •  •  • 

252.8 

17 

262.6 

18 



262.6 

19 

262.6 

20 

252.4 

21 

254.9 

250.0.  260.7 
2.50.0    2.57  0 

260.6 

23 

258.4 

248.3 
249.1 
249  6 
249.2 
248  9 
248.9 
248.5 
248.8 

250.0 

254.7 

256.1 

25 

249.9 
249.8 
249.9 

254.0 
256.1 
2AR  .^ 

257.6 

255.6 

27 

253.6 

249.9,  257.8 

254.8 

252  7 

,     2A2  ^ 

29 

81 

Mean  DaHy  BUvaticn    of  Water   Surface  of  3/oAairAr  River    at  Fort  Hunter,    Montgomery 

County,  N.  Y.,  Gauge  No.  13. 


8. 

4. 

6 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 
22. 
23 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
81. 


DAY. 


Oct. 


2, 

•  1 1 


268 

268 

268 

267  9 

267.9 

267.9 

267.9* 


1900. 


Nov. 


267 
267 
267 
267 
267 
267 
267 
267 
269 
269 
268 
268 
268 
268 
268 
268 
267 
267 
267 
267 
268 
270 
269 
269 
272 
273 
273 
272 
270 
270 


.9 

.8 

.7 

.7 

.7 

.6 

.6 

.7 

.6 

.3 

.7 

.3 

.2 

.1 

.1 

.0 

.8 

.8 

.8 

.9 

.0 

.0 

.9 

.6 

.0 

.7 

.1 

.2 

.6 

.1 


Dec. 


269.9 

269.6 

269.3' 

269.9, 

271.51 

270.51 

270.4 

270.3' 

270.2 

269.3 

269.3 

269.1 

269.3 

269.2 

269.2 

269.2 

269.1 

269.1 

269.1 

269.1 

269.1 

269.1 

269.1 

269.1 

270.4 

270.2 

270.2 

269.5 

269.3 

269.2 

269.2 


1901. 


Jan. 


269.2 
269.2 
269.2 
269.2 
269.2 
269.4 
269.4 
269.4 
269.4 


269 

269 

269 

269 

269 

269.4 

269.6 

269.4 

269.4 

269.4 

269.4 

269.4 

209.4 

269.4 


269 
269 
269 
269 
209 
269 
269 


269.4 


I 
Feb.  :  Mar. 


269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269  4 
269.4 

269!4 
269.4 
269.4 
269.4 
269.4 
269.4 


269.4 

269.4 

269.4: 

269.4! 

269.4 


269 
269 
269 
269 
269 
269 
259 
269 
269 
269 
269 
269 


269.4 


.4 

.4 

.4' 

.4 

.7 

.4 

.3 

.1, 


269 

269 

269 

269 

269 

269 

271 

271 

271 

270.9 

271.2 

271.4 

270.7 

271.4 

271.6 

272.6 

273.1, 

271 

271 

271 

273 

274.8 

274.3 

272.6 

272.2 

270.9 


.6: 
.8 

.7 
.2 


Apr. 

270.4 
270.0 
270.6 
271.8 
272.6 
272.7 
273.6 
274.1 
273.2 
272.6 
272.4 
272.0 
271.7 
271.6 
271.6 
271.6 
271.4 
271.4 


271 
271 
272 
276 
275 
273 
275 
273 


4 
4 
2 
2 
0 
8 
0 
2 


272.3 
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Bbport  of  State  Enqinbbb, 


Mean  DaUy  BUvation  of  Wai«r  Surface  of  MoKawk  River  at  Yoete,  Montgomery  County,  JV.  Y., 

Oauoe  No.  14. 


DAY. 

1900. 

1901. 

Oct. 

Nov. 

Deo. 

Jan. 
278  2 

,  Feb. 

Mar. 

Apr. 

1 

276.4 
276.4 
276.3 
276.1 
275.9 
275.9 
276.0 
276.4 
279.4 
278.7 
277.7 
277.0 
276.8 
276.6 
276.5 
276.3 
276.2 
276.1 
276.4 
278  .p 
280.2 
280.0 

279.9 

277  li 

277.4 
277.4 
277.5 
277.5 
277.6 
277.9 

277   7 

280.5 

2 

279.0    277.8   277.4 
278.5    277.5    277.4 
278.3    277.2    277.4 
282.0    277.2    277.4 
280.8    277.3    277.4 
280.5    277.4   277.6 

279  5 

3 

281  0 

4 

283  0 

5 

283  7 

6 

283  1 

7 

284.2 

8 

280.3    277.5   277.8    277.4 
280.1    277.7    277.81  277  « 

285  0 

9 

284.7 

10 

278.6    278.9   277.7 

277.8  279.1    277.6 

278.9  279.1    277.5 
278.8    270. n    277  7 

278  4 

2f»  A 

11 M 

279  0    282  7 

12 

280  0    282  0 

13 

280  0    281  7 

14 

279.1 
278.4 
278.1 
278.1 

278.7    277.7 
278.6    277  7 

279  71  281  9 

M,-Km   .................................. 

15 

Q70  a    9S19  a, 

16 

278.6    277.6    280.11  282.3 

17 

278  . "5    277   S    2«»  9    2«1  .8 

18 

278.1'  278.9    277  5'  279  8'  282.0 

19 

278.0    278.6    277  5'  281  7    282.0 

20 

278.4,  278.1!  277  6'  281  4    281.7 

21 

278.4,  277.8    277  61  283  0    2ftl  7 

278.3    278.1    277  5'  285  8 

286.0 

23 

279.5 
278.7 
278.1 
284.3 
286.6 
286.4 
282.9 

278.1  278.6    277.6    285.1 

278.2  278.6    277.51  285.4 
280.9    278.3    277.4    285.4 
281.1    278.1    277.4    287.2 
280.4    277.9    777 H\  2«0  2 

1 

285  5 

25 

1 

285.0 

282.8 

27 

281.6 

279.4    277.7 

277.6    2Rft.2l 

29 

276.7 

278.8 

277.6 

•    ■••«■ 

284  9 
282.7 
281.4 

276.5    281.3 
276.3  

278.3 
278.1 

277.5 
277.6 

31 

Mean  Daily  Elevation  of  Water  Surface  of  Mohawk  River  at  Catuijoharie,  Montgomery  County^ 

N.  y..  Oauge  No.  15. 


DAY. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
34 


1900. 


Oct. 


Nov. 


2C 286.9 

26  ■  286.2 

27 ;  285.9 

28 I  285  9 

29;:.::;;;;: 1  285.9 

30 1  285.8 

31 286.3 


286. 

285. 

285. 

285. 

285. 

2a'). 

284. 

284. 

289. 

287. 

287. 

2.<*6. 

286. 

286. 

286. 

285. 

285 

285. 

286. 

286. 

288. 

287. 

288. 

287. 

287. 

293. 

294 

294. 

291. 

289. 


Dec. 


288 
288 

287 
287 

289 
289 
289 
289 
288 
288 
288 
288 
291 
290 
288 
289 
289 
7!  287 

1  287 
9  288 

2  288 

8  287 
4:  287 

9  288 
4'  290 

3  291 


1901. 


290 
289 
288 
287 
287 


.1 
.6 
.0 
.3 
.3 
.2 
.5 

■0| 

.71 

.11 

.5 

.8 

.0 

.4 

.7 

.3 

.2 

.7 

.2; 

.2 

.01 

.7i 

.9 

.0. 

.4, 

.11 

.0: 

.1 

.2 

.9 

.8 


287.8 

287.0 

286.2 

286.4 

286.1 

286.1 

286.1 

286.5 

287.1 

288.1 

288.5 

287.8! 

2S8.ll 

287.4' 

287.4 

287.0 

286  4 

286.2 

286.2 

286.4 

286.5 

287.21 

287.1 

286.8 

286.9 

286.5 

286  5 

286.5 

286.2 

286.2 

286.2 


286.2 

286.1 

286.1 

286.1 

286.0 

286.0 

286.0 

285.9 

285.9 

285.91 

285  9 

285.9 

285.9' 

285  9 

285.9 

285.9 

286.0 

286 

286 

286 

286 

286 

286 

286 

285.9 

286.0 

286.1, 

285.9 


1 

.21 
.2, 

.21 


1 


Mar. 


285.9' 

286.0 

286.01 

286.0 

286  21 

286  3i 

286.2 

286.1 

286.2 

287.0 

287.7 

288.4 

288.4 

288.4 

288.2 

288.5 

290.5 

288.4 

289.2 

289.0 

291.7 

293.5 

293.0 

292.81 

292.9 

292.9 

296.1 

296  0 

293.0 

291.4 

290.3 


Apr. 


289.4 
289.7 
290.2 
291.6 
292.1 
291.6 
292.6 
293.1 
293.1 
292.1 
291.1 
200.4 
290.4 
290  8 
291.3 
291.1 
290.6 
291.0 

290  9 
290.4 
290.4 
293  6 
294.9 
293.6 
292.9 

291  5 
290.5 
289.7 
288.7 
287.9 
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If  aon  DaHy  EUvaticn  of  Water  Surfaee  of  Mohawk  River  €U  St,  JokneviUe^  Montgomery  Cottni»i 

N,  F.,  Qauoe  No,  16. 


DAY. 

1900. 

1901. 

Oet. 

1 
Nov. 

Deo. 

Jan. 

Feb 

Mar. 

Apr. 

1 

298.9 

301.8 

300.2 

299.9 

299.6 

299.5 

299.6 

299.8 

299.6 

299.8 

300.8 

301.1 

.301.2 

301.0 

300.8 

300.6 

300.4 

300.4 

300.5 

300.8 

300.5 

300.3 

300.2 

299.9 
300.0 
299.9 
299.9 
300.0 
300.2 
300.3 
300.3 
300.1 
300.0 
300.0' 

■  »   «  •  • 

299.6 
299.6 
299.6 
299.6 
299.6 
299.6 
299.7 
300.0 
.inn  4 

302.1 

2 

298.9 

301.1 

301.6 

8 

298.7 
298  5 

300.6 
300.7 

302.6 

4.... 

304.0 

5 

298  4 

303.2 

304.8 

6 

298  4 
298.5 
299.9 

302  4 
302.4 
302.2 
301.5 

304.6 

7 

305  0 

8 

305  6 

9 

302.4 

305  0 

10 

301.6 

300.6 

304.6 

11 

300.1 
299.4 
299  2 
299.2 
299.2 
298.8 

300.0 
300.0 
300.2 
299  7 
301.6 
301.3 

'303  5 

12 

299.9  300.9 
299. P  301.1 
299.9  301.0 
299.9  300.9 
299  9'  301.2 

303.2 

13 

303.2 

14 V 

15 

16 

17 

298.7  301.0 
298.6;  300.6 

299.8  300.8 
301.91  301.0 
303.4:  301.0 

299.8 

299  9 
299.9 

300  0 
299  9 

301.2 
300.9 
302.3 
302.0 
304.0 

18 

19 

20 

21 i 

302.9 
302.2 
301.0 
301.1 
307.6 
308.2 
307.6 
303.8 
302.6 

300.4 
300.2 
301.1 
303  0 
303.0 
302.2 
,  3011 
300.6 
300.5 
300.2 

300.8;  299.9 
300.81  299.7 
300.6' 

305.6! 

23 1 

307.0 
308.2 
308.0 
307.9 
310.1 
309.1 
305.8 

25 

300.4 
300.3 
300.2 

27 

. 

29 

;  299.1 
299.1 

300.1 
300.1 

298.9 
298.7 

300.1 
300.0 

304.0 

31 : 

302.9 

1 

Mean  Daily  Elevation  of  Water  Sitrface  of  Mohawk  River  at  Rocky  Rift  Dam,  Herkimer  County, 

N.  r..  Gauge  No.  17. 


DAY. 

1900. 

1 
Jan. 

1901. 

Oct. 

Nov. 

Dee. 

Feb. 

Mar. 

Apr. 

1 

316.6 
316.7 
316.5 
316.4 
316.8 
316.3 
316.4 
318.2 
319.7 
318.6 
317.7 
317.1 
817.1 
316.9 
316.9 
316.8 
316.6 
316.6 
317.0 
318.9 
320.2 
319.2 
319.2 
318.5 
319.4 
324.0 

319.3  

318.6  

318.2- 

316.7 
316.6 
316.6 
316.6 
316.7 
316.8 
316.9 
316.9 
317.0 
316.9 
316.8 
316. H 
316.9 
317.2 
317.1 
316.8 
316.7 
316.7 
316.7 
316.7 
316.6 
316.5 
316.5 
316.5 
316.5 
316  5 
316.5 
316.5 

316.6 
316.6 
316.6 
316.6 
316.6 
316.7 
316.8 
317.1 
317.1 
317.3 
317.6 
317.9 
317.8 
317.7 
317.9 
317.9 
318.0 
318.1 
319.2 
319.8 
321.4 
321.7 
322.1 
321.6 
.321.5 
322.7 
324.2 
323.7 
322  4 
321.2 
'  320 . 1 

819.1 

2.. 

319  0 

3 

319.6 

4 

318.1 
319  9 
320.0 
320.7 
320.1 
319.3 
318.5 
317.9 
317.8 
817.6 
817.5 
317.3 

317.8 
317.4 
318.1 
318.3 
318.1 
318.0 

317  7; 
317-fi 

321.1 

6 

821  3 

6 

321  4 

7 

321  7 

8 

?22  4 

9 r 

322  8 

10 

322  2 

11 

320  9 

12 

320  4 

13 

320  3 

14 

320  3 

16 

320  3 

16 

317  2  317.4 

317.2  317.5 
317.1;  316.9 

317.3  .317..^ 

320  2 

17 

320  3 

18 

320  3 

19 

320  4 

20 

317.6 
317.6 

317.3 
316.8 

320  1 

21 

320.2 

22 

317.5!  317.0 
317.5  317.5 

318.5  317.2 

319.6  316.8 

310.7  317.3 

322  1 

23 

324  3 

24 

323  7 

25 

322  2 

26 

320  8 

27 

.325.3  319.2  317.0 

320  1 

28 

3i6.7 
316.9 
316.7 
316.8 

324.7 
322.1 
320.0 

318.6  316.8 
317.8  316.7 
317.5  316.7 
317.5;  .^lfl-7 

319  6 

29 

319  4 

30 

319  3 

.81 

1 

I.JtT 


I 

t 
Z 
4 
I 
4 


:2 

'f 

17 


I2i   1 

i 


1* 


Lj:  i    icf:  «    :•_!:  2 


".■•jr» 


1  >  UC  2 

z:  >  ria  ' 

■_.  >  VIZ   ' 

::  r  ^,.  > 

I'  4  •---'    ? 


4 
4 


32- 


1='   ft 

Si  • 

1=3   S 


r^".  *.   rjT 


'    >    VI 


>_2 

il2 


V-  -     i 


I"*   2 
"«  5 


0 


_-   # 


^J2 


1C- 
I'-  ■ 


;L^-    5 


5!n   4 

US  f 

*»*   J 

122  4 
•*-'2  5 

rj2  $ 
r:2  s 


■..-  -  ^   -.J . 

-  -.-    -      V-  - 


:3  :    S  s 


1  -- 


>     •_'   S 

J   "»-::  :■ 

0 


?L*  2 

>;4  4 

t:3  3 

,---J  4 
^22  0 
321  8 
t?l.8 


J#4«ii  D^p  JOemtim  #/  If* 


sUF-uL 


DAY. 


1«». 


1901. 


Oct.      KoT.      Dec.      Jan.       Feb.      Vi 


Apr. 


1 
2 

;i 

4 

f/ 

7 

^, 

0 

10 

11. 

13 

19. 

11 

If/ 
1/V 
17. 
IM 

HI 
20 
31 
37 


»  »  s  0 


9     9^09 


f    •    #    *    r    * 


•     9099 


V'4 

mi  ^9       0   9    t   »    t 

34 


«   *   «    * 


.V3 

?*.3 


3^3 

3«^r4 

3/V4 
3f.4 
3^,3 

3^;3 


3^.3 


3/3 
3*.:j 


:v;2 

3ft4 

3/io 

3/;r> 
3r,.5 


7A 1 

3« ' 

2/ 

2M !   3A3  9 

2« 

30 

81   


3ft4  0 
303  H 
2»G3.8 


3r,5 
364 
3*i4 
3r,7 
3*i8 
3<57 
3«)A 
365 


8 

t 

8 
6 
7 

3 
7 
3 
0 
9 
9 
9 
R 
7 
8 
0 
0 
6 
5 
0 
6 
9 
5 
1 
5 
.0 
.4 


3M 

.>^4 
3r,4 

3fo 

3/..5 
3*  .5 
3<^-* 
3^»4 
3^.3 
3^-4 
3M 
;VV4 
301 
364 
3r»4 
?CA 
364 
364 
364 
364 
3M 

364 
36.'> 
365 
365 
364 
364 
364 
304 


9 

6 

.4 

^ 

o 

2 
4 

2 

9i 

2 
9 
2 

.1 
0 

.0 

.1 

.f» 

n 

.0 

.1 

2 
2 

!3 
.7 

0 
.2 
.1 

5 
.4 
.2 
.3, 


964 

3r^ 

3^r4 
V^4 
3' 3 

3/3 

;<»3 

3i^^4 

3>»4 

3*  .4 

.3*4 

364 

3r>4 

3m 

364 

364 

304  3 

3*>4.1 

364  0 

3<;3.9 

364 

364 

364.1: 

3r.4 . 1 , 

3<;4.0 

363  8 

363  9. 

363.8, 

363.91 

363.8 


2 
1 
\\ 

9 
<» 

9 

9 

3 

.4 

.4 
4 
.3 
.1 
.2 
.2 
.2 


1 
1. 


.V.3  7 
.V3  8 
3*^1  « 
3^.{  8 
3^3  7 
?' 3  8 
3*^3  <* 
3*3  9 
3i.3  9 
3r3  9 
363  9 
3*S3.8 
363  8 
.363  8 
364.0 
:I63.9 
?6?.9 
363.9 
363  9 
363.9 
363  8 
363  8 
363.9 
34»3.9 
363.9 
363  8 
363.8 


3tf;3  9  364.8 
3M  O  3^5.5 
3M  o  3fU.8 
V4S  9  365  8 
.V3  8  2K5.7 
363  8  3n6  0 
363  8    Te^.Z 

363  9  366.4 
364.2  366.1 

364.2  365.7 

364.3  365.5 

364.4  365.6 

364  4  365.6 
364.4  365.4 
364.4  365.6 
364.4    365.6 

364  3  365.7 
364.7  3(^.6 
364.7.  365.4 
365.3    365.3 

365  8  366.6 
366.1  366  6 
366.0  366.4 
366.1,  3C6.8 
367.4,  365.9 
369.1;  365.5 

3«8  6 

367.2, 

366. ll 

365.6; 
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ZMlv  SUvation  of  Water  Sutfaee  of  Mohawk  Bi9tr  at  Herkimer,  Herkimer  County,  N.  T^ 

Oauge  No  84. 


1. 

2. 

8. 

4. 

6. 

6. 

7 

8. 

0. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 
30. 
81. 


DAY. 


1000. 


Oct. 


Nov. 


376.6 
876.2 
374.7 


375.3 
375.2 
374.8 
374.8 


376.6 

376.2 

377.4 

378.3 

377.3 

376. 

375.0 

375.4 

^7  Ft .  3 

375.1 

375.5 

375.5 

374.5 

376.0 

376.7 

377.3 

378.5 

378.5 

378.6 

370.3 

382.6 

383.0 

383.2 

382.0 

380.6 


Deo. 


880.1 

377.1 

377.4 

378  0 

878.6 

370.2 

370.2 

377.0 

377.3 

377 

877.0 

377.1 

377.6 

377.6 

377.8 

377.6 

377.8 

377. 8i 

378.0, 

870.31 

370.2 

870.1 

378.8 

378.6 

370.4 

370.1 

378.0 

378.6 

378.0 


1001. 


Jan. 


377.6 

377.6 

377.6 

378 

378.6 

377  9 
377.8 
377.6 
377.8 

378  4 
378.2 
378.4 
878.4 
378.8 
378.8 
377.6 
376.8 
376.6 
377.2 
377.2 
377.4 
377.0 
378.4 
378.1 


Feb. 


377.6 

378.3 

378.2 

877.6 

377.4 

377.1 

377.6 

378.3 

378  6 

878.3 

378.3 

378.1 

377.0 

377.2 

376.9 

376.6 

377.0 

377.0 

377.1 

377.4 

377.3 

377  2 

376.8 

876.8 

376.6 

376.6 

383  6 

382.6 


Mar. 


I 


I 


382.6 

381 .6 

381.1 

380.6 

370  6 

370  6: 

378.6 

378.6 

383.6 

377.3, 

378.4 

378.5 

378  5 

377.6 

377.1 

377.6 

378.1 

878.6 

370.6 

381.4 

382.6 

380.0 

380.2 

380.5 

381.4 

.383.1 

384.7 

384.2 

382.0 

382.3 

378.4 


Apr.  > 

878.1 
378.6 
380.1 
380.1 
380.6 
380.8 
381.2 
381.5 
381.1 
380.6 
3S0.6 
380.1 
370.6 
r?79  1 
378  6 
378.6 
378.6 
378.4 
378.4 
378.4 


LfOoation  of  Mohawk  River  Slope  Oaugen, 


1 

2 

3 

4 

5 

6 

8 

0 

10 

13 

14 

15 

16 

17 

18 

10 

22 

23 


Above  Cohoes  Comnay'e  Dam 

Below  Weet  Troy  OompaDy's  dam.  Dunsbach  Ferry, 
Above  Weet  Troy  Company's  dam,  Dunabach  Ferry 

Vischer'ji  Ferry  Bridge , 

Below  Rexford  Flats  dam 

Above  Rexford  Flats  dam 

Freeman's  bridge,  Soheneotady 

Hoffman's  Ferry. . . . , 

Amsterdam 

Fort  Hunter 

Yosts 

Canajoharie 

St.  Johnsville 

Below  Rocky  Rift  Dam 

Above  Rooky  Rift  Dam 

Below  Little  Falls  Paper  Compay's  mill 

Above  Gilbert's  dam.  Little  Falls,  N.  Y 

Above  New  York  State  dam,  Little  Falls,  N.  Y 


150. 
164. 
172. 
174. 
204. 
208. 
203. 
232. 
248. 
267. 
274. 
284. 
297. 
315. 
319. 
321. 
333. 
362. 


95 
30 
23 
09 
38 
35 
76 
56 
45 
56 
69 
68 
37 
40 
78 
00 
81 
29 


18.85 

7.93 

1.86 

30.20 

3.07 

-4.60 

28.80 

15.80 

10.11 

7.13 

0.00 

12.60 

18.03 

4.38 

1.22 

12.81 

28.48 


Daring  the  severe  winter  months  the  river  was  frozen  over 
throughout  the  greater  portion  of  its  length,  the  greatest  depth 
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of  ice  at  the  ganging  stations  varied  from  two  to  three  feet 
When  the  river  surface  was  frozen,  holes  were  chopped  throngh 
the  ice  aronnd  the  gauges.  At  such  times  the  readings  show 
the  elevation  of  the  water  surface  as  it  rose  in  these  ojienings. 

Beadings  were  not  taken  at  simultaneous  hours  at  the  dif- 
ferent stations.  In  reducing  the  records,  the  means  of  the  two 
daily  readings  at  each  station  have  been  used  to  determine  the 
fall  and  surface  slope  from  station  to  station.  The  accompany- 
ing tables  show  the  resulting  mean  elevation  of  water  surface 
at  the  principal  stations. 

Gauge  No.  1. —  Above  Cohoes  Company's  dam;  record  from 
October  28,  1900,  to  April  27,  1901,  inclusive.  Readings  in  feet 
and  tenths  were  taken  between  6  and  7  a.  m.,  and  again  between 
6  and  7  p.  m.  William  Butler,  observer.  Gauge  was  attached 
vertically  to  cribwork  back  of  masonry  ice  breaker,  150  feet 
upstream  from  right-hand  end  of  the  Cohoes  Company's  dam. 

Gauge  No.  2. —  Below  West  Troy  Company's  dam ;  readings  in 
feet  and  decimals,  taken  at  7  a.  m.  and  between  4.30  and  5.30 
p.  m.,  Frederick  H.  Burgess,  gauge  reader.  March  23,  1901,  an 
ice  gorge  two  miles  below  this  dam  backed  water  to  at  least 
17  feet  on  gauge  No.  2  and  carried  away  part  of  gauge;  ice  was 
left  in  piles  from  10  to  12  feet  high  along  the  banks. 

Gauge  No.  3. —  Above  West  Troy  Company's  dam;  readings 
taken  from  5  fo  5.30  p.  m.,  by  Frederick  Burgess.  Readings  to 
5  feet  were  taken  from  vertical  gauge  attached  to  bulkhead 
above  dam;  readings  of  5  feet  or  over  were  taken  from  gauge 
attached  to  face  of  forebay  timber  adjoining  pump  house. 
Gauge  was  divided  decimally  and  is  situated  about  50  feet  up- 
stream from  lower  section  of  dam,  right-hand  end. 

Gauge  No.  4.—  Vischer's  Ferry  bridge,  L.  S.  Clute,  observer, 
readings  in  feet  and  decimals,  taken  at  6  a.  m.  and  from  5  to  6 
p.  m.  December  7,  1900,  river  became  blocked  by  ice,  submerg- 
ing the  gauge.  March  22,  1901,  8.30  a.  m.,  an  ice  gorge  broke 
away;  maximum  gauge  reading  14.0  feet. 

Gauge  No.  5. —  Below  Rexford  Flats  dam,  H.  R.  Betts,  ob- 
server.    Record  from  October  21,  1900,  to  May  4,  1901,  inclusive; 
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readings  in  feet  and  tenths.  Oange  was  attached  to  lower  end 
face  of  the  right-hand  abutment  of  dam.  Gauge  carried  away 
by  high  water  March  27, 1901,  and  measurements  from  that  date 
were  made  in  feet  and  inches  from  comer  of  bulkhead  down  to 
water  surface. 

Gauge  No.  6. —  Fifty  feet  above  Rexford  Plats  dam,  H.  R- 
Betts,  observer;  gauge  divided  decimally. 

Gauge  No.  9. —  Mohawk  River  at  Hoffman's  Ferry,  L.  D.  Phil- 
lips, observer;  readings  taken  at  9  a.  m.  and  5  p.  m.  in  feet  and 
decimals,  from  October  24, 1900,  to  April  30, 1901.  Gauge  board 
in  three  sections,  attached  vertically  to  trees  on  left  bank  50  feet 
upstream  from  ferry  cable. 

Gauge  No.  10. —  Amsterdam,  on  Mohawk  River,  E.  Simkins, 
observer;  readings  taken  in  feet  and  decimals  at  7.30  a.  m.  and 
4.30  p.  m.  from  October  24,  1900,  to  April  27,  1901,  inclusive. 
Owing  to  breaking  up  of  ice,  the  water  rose  on  March  22,  1901, 
and  broke  gauge  at  7.6  foot  elevation;  all  readings  after  that 
date  above  7.6  were  estimated  from  the  noted  position  of  points 
on  the  bridge  pier.  Gauge  was  attached  vertically  to  east  end 
of  north  pier  of  highway  bridge. 

Gauge  No.  13. —  Mohawk  River  at  Fort  Hunter.  A  vertical 
gauge  board  divided  decimally  was  attached  to  downstream  face 
of  north  abutment  of  suspension  bridge.  John  Brown,  observer. 
Readings  usually  taken  at  8  a.  m.  and  5  p.  m.  from  October  25, 
1900,  to  April  27,  1901,  inclusive. 

Gauge  No.  14. —  Mohawk  River  at  Yosts,  Fred  Birch,  gauge 
reader.  Gauge  board  attached  vertically  to  tree  on  left-hand 
bank  of  stream  500  feet  below  railroad  station.  Readings  taken 
in  feet  and  decimals,  at  8  a.  m.  and  4  p.  m.  each  day  from  Octo- 
ber 29,  1900,  to  April  27,  1901,  inclusive.  April  23,  1901,  gauge 
submerged  by  high  water;  reading  about  13.6  feet. 

Gauge  No.  15. —  Canajoharie  or  Palatine  Bridge,  William 
Hout,  observer.  Readings  in  feet  and  decimals  taken  at  7  a.  m. 
and  5  p.  m.,  from  October  25,  1900,  to  April  30,  1901.  Gauge 
board  attached  vertically  to  second  pier  from  right  bank.  Pala- 
tine Bridge.     December  13,  1900,  river  was  blocked  with  ice. 

14 
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Biver  surface  became  frozen  December  15, 1900.    March  26, 1901, 
ice  broke  up  and  water  rose  above  top  of  gauge. 

Oauge  No.  16.— On  Mohawk  Biver  at  St.  Johnsville,  W.  B. 
Bucklin,  observer.  Beadings  taken  in  feet  and  decimals  at  7.30 
a.  m.  and  4.30  p.  m.,  October  28, 1900,  to  April  13, 1901,  inclusive, 
except  February  24,  to  March  2,  1901.  Gauge  board  was 
attached  vertically  to  face  of  old  bridge  abutment  on  left-hand 
side  of  stream,  50  feet  above  present  highway  bridge. 

Oauge  No.  17. —  Below  Bocky  Blf t  dam,  five  miles  below  Little 
Falls,  J.  H.  Nickerson,  observer.  A  vertical  gauge  board  divided 
decimally  was  attached  to  a  basswood  tree  100  feet  above  the 
mouth  of  Crum  Creek  and  about  280  feet  below  Bocky  Bift  dam. 
Beadings  taken  from  7.30  to  9.20  a.  m.  and  usually  at  4  to  5  p.  m. 
from  October  28,  1900,  to  April  30,  1901,  inclusive. 

Gauge  No.  18. —  Gauge  board  was  attached  vertically  to  left- 
hand  abutment  of  dam,  18  feet  upstream  from  crest,  divided 
decimally.  Beadings  were  taken  at  the  same  time  as  those  of 
gauge  No.  17. 

Gauge  No.  19,  in  tailrace  of  Little  Falls  Paper  Company's  mill, 
800  feet  downstream  from  Gilbert's  dam.  Gauge  divided  in  feet 
and  inches.    Beading  taken  once  each  day  by  William  Hoffman. 

Gauge  No.  23. —  Above  New  York  State  dam  at  Little  Falls. 
Charles  B.  Edic,  observer.  Beadings  in  feet  and  decimals, 
usually  at  8  a.  m.  and  5  p.  m. 

Gauge  No.  24. —  Mohawk  Biver  at  Herkimer.  Gauge  attached 
to  face  of  north  abutment  of  Washington  Street  highway  bridge. 

In  order  to  compute  the  results,  the  river  has  been  divided 
into  thirteen  slope  sections,  each  covering  the  portion  of  the 
river  between  two  successive  gauges.  The  line  of  gauges  ex- 
tended from  the  Washington  Street  bridge  at  Herkimer  to  the 
dam  of  the  Cohoes  Water  Power  Company.  Throughout  their 
entire  length  the  slope  sections  are  paralleled  by  Erie  Canal. 
The  records  were  not  maintained  during  the  season  of  canal 
navigation.  However,  the  canal  intercepts  some  run-off,  which 
is  usually  carried  in  the  canal  to  the  nearest  aqueduct  or  waste 
weir  and  there  turned  into  the  river.  There  are  ten  waste  weirs 
in  this  portion  of  the  canal. 
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At  the  entrance  of  every  important  tributary,  a  gravel  bar 
has  been  formed  extending  into  or  across  the  channel  of  the 
Mohawk  and  forming  a  sort  of  submerged  dam  over  which  a 
rift  appears  in  low  water.  Many  low-lying  islands  obstruct  the 
stream  channel.  These  for  the  most  part  are  submerged  during 
high  water. 

EUmerUt  of  Mohawk  Rivtr  Slope  SeeHcnt. 


s 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


From 


Herkimer 

Gilbert's  dam 

Rocky  Kift  dam 

St.  Johnsviile 

Cana  joharie 

Yoat« 

Fort  Hunter 

Amsterdam 

HofTmans  Ferry 

Schenectady 

Rex  ford  Flats 

Viwhers  Ferry 

West  Troy  Co.'s  dam 


To 


Little  Falln  State  dam 

Rocky  Rift  dam 

St.  Johnsviile 

Canajuharie 

Yosts 

Fort  Hunter 

Amsterdam 

Hoffmans  Ferry 

Schenectady 

Rexford  Flats 

Vischers  Ferry 

West  Troy  Co.'s  dam.. 
Cohoes  Co.'s  dam 


Length, 
feet. 


39.789 
21 ,864 
30.996 
46.964 
3.5.223 
54.140 
28.048 
35.875 
60,668 
14.350 
27.410 
22.830 
28,048 


Drain AGB  Arba — Squabv  Mxlbs. 


Head. 


701 
1.306 
1,337 
1,687 
1,862 
2,003 
3.094 
3.196 
3.248 
3,311 
3.385 
3,408 
3.440 


Foot. 

DifTer- 
ence. 

Mean. 

1.296 

505 

998^ 
1.32l( 

1,337 

31 

1,687 

350 

1,362 

1.862 

175 

1,774 

2,003 

141 

1.932 

3.094 

1,091 

2,548 

3,196 

102 

3,146 

3,248 

62 

3,222 

3,311 

63 

3,279*^ 

3.386 

74 

3.348 

3.408 

23 

3.396i 

3.440 

32 

3.424 

3.465 

26 

3.452^ 

Mean  Elevatum  of  Stream  Bed,  Mohawk  River  Slope  Section: 

B 

9 

1 
From     -^ 

To 

Number 

of 

cro.*»- 

sections. 

Average 

elevation 

of  stream 

bed. 

Average 

width 

of  stream 

bed. 

1 

Herkimer 

Little  Falls  State  dam 

Rocky  Rift  dam 

St.  Jonnsville 

97 

""86 
60 
66 
86 
37 
60 
83 
22 
43 
37 
44 

362.14 

"364!44 
2K8  28 
273.76 
268.62 
256.99 
235.50 
211.82 
200.80 
185.10 
166.73 
162.33 

30a 

2 

J.  J.  Gilbert's  dam 

Rocky  Rift  dam    

St.  Johnsviile   

3 

318 

4 

Canajoharie 

380 

5 

Canajoharie 

Yosts 

Fort  Hunter 

Yosts 

295 

6 

Fort  Hunter 

448 

7 

Amsterdam 

675 

8 

Amsterdam 

HofTmans  Ferry 

696 

9 

HofTmans  Ferry 

Schenectady 

470 

10 

Schenectady 

Rexford  Flats 

656 

11 

Rexford  Flats 

Vischers  Ferry 

636 

12 

Vischers  Ferry 

Dunsbach  Ferry 

468 

13 

DuJosbaQh  Ferry. ........  . 

Cohoee  Compay's  dam 

302 

Slope  Section  No.  1  extends  from  Herliimer  to  Little  Falls 
State  dam,  a  distance  of  7.5  miles.  The  stream  is  tortuous,  and 
contains  a  number  of  large  islands.  The  chahnel  is  in  earth 
throughout  and  th^  stream  bed  is  of  earth,  gravel  and  cobble. 
It  is  bordered  by  extensive  flood  plains,  aflPording  surface  stor- 
age during  freshets.  Backwater  from  Little  Palls  State  dam 
affects  the  current  throughout  much  of  the  length  of  the  section. 

One-half  mile  below  the  Herkimer  gauge  West  Canada  Creek 
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enters  the  Mohawk,  contribating  the  mn-off  from  a  drainage 
area  of  569  square  miles.  The  only  other  tributary  of  conse- 
qoence  is  Beaver  Brook,  entering  from  the  north  in  the  middle 
of  the  section. 

Slope  Section  No.  2  extends  from  the  foot  of  the  rapids  below 
the  lower  or  Gilbert  dam  in  Little  Falls  to  Bocky  Bift  or  Fire 
Mile  feeder  dam  of  New  York  State  canals.  The  section  is  4.1 
mUes  in  length.  With  the  exception  of  the  first  mile,  which  is 
rocky,  the  stream  channel  is  fairly  straight  and  uniform.  There 
is  very  little  fall  in  this  section,  owing  to  backwater  from  Bocky 
Bift  dam.  The  stream  banks  are  overflowed  in  high  water.  The 
entering  tributaries  are  small  and  quite  uniformly  distributed 
through  the  length  of  the  slope  section.  The  largest  is  Noudaga 
Creek.  Its  watershed  lies  south  of  the  river  near  the  head  of 
the  slope  section. 

Slope  Section  No.  3  extends  from  the  foot  of  the  rapids  below 
Bocky  Bift  dam  to  a  point  about  fifty  feet  above  St  Johnsville 
highway  bridge.  East  Canada  Creek  enters  the  section  from 
the  north,  halfway  between  the  two  terminal  gauging  stations. 
The  drainage  area  of  East  Canada  Creek  is  283  square  miles. 
Other  tributaries  entering  from  the  north  are  Crum  Creek,  Elock 
Creek  and  Zimmerman  Creek.  Tributaries  from  the  south  or 
canal  side  are  unimportant. 

The  stream  channel  is  fairly  straight,  containing  pccasional 
islands.    The  length  of  the  section  is  5.8  miles. 

Slope  Section  No.  4  lies  between  the  St.  Johnsville  and  Cana- 
joharie  highway  bridges;  its  length  is  8.9  miles.  Canajoharie 
Creek,  draining  an  area  of  69  square  miles,  enters  on  the  south 
500  feet  below  the  head  of  the  section.  Otsquaga  Creek,  having 
a  drainage  area  of  54  square  miles,  enters  from  the  south  at 
Fort  Plain  near  the  middle  of  the  section.  On  the  north  side 
of  the  stream  the  only  important  tributary  is  Garoga  Creek. 
This  stream  has  a  drainage  area  of  89  square  miles.  It  flows 
into  Mohawk  River  three  miles  below  St.  Johnsville.  The  river 
flows  in  a  fairly  uniform  channel,  with  occasional  islands,  and 
18  bordered  by  a  narrow  flood  plain. 
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A  high  water  mark  near  Palatine  Bridge  at  the  head  of  the 
section  shows  the  water  to  hare  risen  to  elevation  304.2,  as  the 
result  of  an  ice  gorge  in  the  spring  of  1893. 

Slope  Section  No.  6,  from  Canajoharle  bridge  to  a  point  500 
feet  downstream  from  Yosts  Station^  includes  a  portion  of  the 
river  channel  6.7  miles  in  length.  The  most  important  tributary 
is  Flat  Creek,  draining  an  area  of  42  square  miles,  which  enters 
the  Mohawk  fron^  the  south  at  Sprakers,  near  the  middle  of  the 
slope  section.  The  upper  portion  of  the  section  contains  a 
number  of  islands. 

Below  Sprakers  the  channel  is  of  nearly  uniform  width,  the 
bends  are  of  large  radius  and  the  regimen  as  a  slope  section 
good. 

Slope  Section  No.  6,  extending  from  the  gauge  near  Yosts  to 
Fort  Hunter  suspension  bridge,  comprises  a  stretch  of  the 
Mohawk  without  islands  or  abrupt  bends,  and  of  nearly  uniform 
width.    It  receives  a  number  of  tributaries. 


NAME  OF  TRIBUTARY. 

Yatesville  Creek 

Briggs  River 

Allston  Creek 

Cayadutta  Creek 

DMioflcara  Creek 

Aurie  Creek 

Sohoharie  Creek 


Distance  from 
head  of  slope 
mction,  miles. 


0.0 
1.0 
2.0 
5.0 
8.5 
8.5 
9.7 


Drainage  area, 
square  milee. 


62 


42 
947 


Enters  which 
side  of  river. 


South. 
North. 
South. 
North. 
North. 
South. 
South. 


The  total  length  of  the  section  is  10.2  square  miles.  Scho- 
harie Creek  enters  one-half  mile  above  the  lower  end  of  the  slope 
section.  Its  drainage,  therefore,  more  properly  belongs  to  the 
next  lower  slope  section.  Its  relatively  large  run-oflf  during 
freshets  produces  backwater,  reducing  the  effective  slope  of  the 
section  above.  The  drainage  area  at  the  foot  of  the  section,  not 
including  Schoharie  Greek,  is  2,147  square  miles,  and  the  mean 
for  the  section  is  2,075  square  miles. 

Yatesville  Creek  enters  the  Mohawk  just  above  the  upstream 
end  of  the  section  under  consideration;  its  drainage  area  has 
been  included  in  the  present  section  to  which  it  most  properly 
l)elongs  rather  than  in  that  of  the  section  next  above. 
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Slope  Section  No.  7  includeB  Mohawk  Hirer  from  Fort  Hunter 
to  Amsterdam,  a  distance  of  5.3  miles.  The  stream  channel  is 
bcoad  and  for  the  most  part  divided  into  two  parallel  courses 
by  a  line  of  narrow  islands,  extending  through  its  center.  The 
largest  tributary  is  South  Chuctenunda  Creek,  which  enters 
1,000  feet  above  the  downstream  end  of  the  section.  Kyadero- 
scras  Greek  enters  at  Akin  nearly  mid-length  of  the  section. 

Slope  Section  No.  8  extends  from  Amsterdam  to  a  point  50 
feet  upstream  from  Hoffman's  Ferry  Cable.  It  includes  a  length 
of  6.8  miles  through  which  the  river  flows  in  a  broad  and  nearly 
straight  channel  interspersed  with  islands.  Numerous  small 
tributaries  enter  from  both  the  north  and  south  slopes,  the 
most  important  being  North  Chuctenunda  Creek  at  the  head  of 
the  section. 

Slope  Section  No.  9  extends  from  Hoffman's  Ferry  to  Free- 
man's Bridge  one  mile  below  Schenectady,  a  total  distance  of 
11.3  miles.  In  the  vicinity  of  Schenectady,  the  stream  has  sev- 
eral abandoned  channels,  of  which  Binne  Kill  is  the  largest 
Through  these  the  water  flows  only  during  freshets.  During  low 
water  they  become  stagnant  lagoons,  enclosing  large  islands. 
Verf  Kill,  Poentic  Kill,  and  Plotter  Kill,  and  other  small  tribu- 
taries enter  this  section. 

A  high  water  mark  at  Glenville  Bridge,  Schenectady,  shows 
an  elevation  of  the  water  surface  of  220.9  feet. 

Slope  Section  No.  10  covers  a  length  of  2.7  miles  from  Free- 
man's Bridge  to  the  State  feeder  dam  at  Rexford  Flats.  The 
water  level  is  controlled  by  the  dam  at  the  foot  of  the  section, 
which  forms  a  long,  broad  pond.  Alplaus  Kill  is  the  only 
important  tributary.  This  has  a  drainage  area  of  52  square 
miles,  and  enters  from  the  north  about  one  mile  above  the  Rex- 
ford Flats  dam. 

At  Delaware  and  Hudson  railroad  bridge,  near  the  head  of 
the  section,  the  highest  recorded  water  mark  is  elevation  222.9. 

Slope  Section  No.  11,  reaching  from  below  Rexford  Flats  dam 
to  Vischer's  Ferry  highway  bridge,  includes  a  length  of  the 
stream  of  5.2  miles.    The  river  channel  is  straight,  of  varying^ 
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width  and  mostly  free  from  islands.  The  fall  is  comparatively 
rapid.  Below  Bexford  Fiats  the  Erie  canal  crosses  Mohawk 
river,  following  the  left  bank  from  Aqueduct  to  Crescent,  where 
it  recrosses  to  the  right  bank.  The  tributaries  are  small,  Stony 
Kill,  the  largest,  enters  from  the  north  near  the  foot  of  the 
section. 

Slope  Section  No.  12,  4.3  miles  in  length,  extends  from 
Vischer's  Ferry  bridge  to  West  Troy  company's  dam,  near  Duns- 
bach  Ferry.  Much  of  the  section  is  included  in  flowage  from 
the  dam  at  its  foot.  In  the  upper  reaches  of  this  section  the 
river  broadens  out  and  enfolds  a  number  of  islands.  At  Niska- 
yuna  the  recorded  flood  elevation  is  187.9.  At  Fort's  Ferry  the 
water  is  stated  to  have  reached  a  height  of  185.5  feet. 

Slope  Section  No.  13,  extending  from  below  Dunsbach  Ferry 
dam  to  Cohoes  Company's  dam,  includes  5.3  miles  of  the  stream. 
The  surface  level  is  affected  by  backwater  from  Cohoes  Com- 
pany's dam. 

Lower  Mohawk  River^  Htghr-Water  Marka.  a 


LOCATION. 


Dunsbach  Ferry  bridge. 
Dunnhach  Ferrv  bridge. 

Creecent  Aqueauct 

Creaeent  Aqueduct 

•Cohoeii  Company's  dam. 
Cohoes  Company's  dam . 


Elevation. 


187.6 
181.0 
179.0 
174.3 
165.2 
161.9 


Date. 


Spring.  1868. 
Ice  Kori^e,  spring,  1893. 
Ice.  spring.  1868. 
Ordinary  spring  freshet. 
Ice  freshet,  spring.  1868. 
March  16. 1889. 


41  From  U.  S.  Deep  Waterways  maps. 
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FaR  of  Mohawk  River  front  Qaugo  No.  2.  hdow  Weat  Troy  Company'M  Dam,  to  Oaugo  No,  1, 

above  Cohoee  Compan^e  Dam. 


3. 


0. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25 
26. 
27. 
28. 
29. 
30. 


DAY. 


Oct. 


11.80 
11.30 
11.85 
11.12 
10.95 
10.85 
11.10 
10.95 
31 1  11.00, 


1900. 


Nov. 


11 
11 
10 
10 
11 
10 
11 
11 
11 
11 
10 
10 
11 
11 
11 
11.07!  10 


.10 
.05 
.85 
.70 
.05 
.95 
.00 
.15 
.30 
.65 
.95 


.00 
.10 


10 
10 
11 
10 
11 
11 
11 
U 
11 
11 
13 
12 
12 
11 


Deo. 


11 
11 
11 
11 
12 
12 
11 
11 
11 
11 
11 


.95  11 
.05  11 


11 
11 


.90  11 

.70'  11 

.00  11 

.90  11 

.40;  11 

.60  10 

.45  11 

.40  10 

.20  II 

.55  11 

.25  n 

.90i  11 

.30'  11 

.85>  11 
11 


.75 

.25 

.45 

.40 

.18 

.10 

.85 

.90 

.55 

.201 

.60' 

.45, 

.60 

.30, 

.10 

.951 

.15 

.15 

.20 

.25 

.15. 

.95 

.05 

.85 

.00 

.90 

.65 

.60 

.35 

.10 

.05 


1901. 


Jan. 


11.20 
11.30 
11.15 
11.05 
11.05 
10.85 
11.05 
10.95 
10.80 
11.05 
11.30 
11.20 
11.15 
11.10 
11.25 
11.20 
11.20: 
11.40; 
11.50 
11.25 
11.05 
10.85 


11. 
11. 
11. 
11. 
10. 
11. 
11. 
10. 
10 


00 
20 
09 
05 
90 
10 
10 
80 
90 


Feb. 


11.15 
11.10 
10.65 
11.20 
11.32 
11.35 
11.34 
11.82 
11.46 
10.55 
11.60 
12.08 
12.03 
11.99 
11.95 
11.93 
10.60 
11.53 
11.97 
11.98 
12.09 
11.97 
11.47 
10.65 
11.15 
11.30 
11.40 
11.35 


Mar. 


Apr. 


11.35 
10.901 
10.75 
11.10 
10.95, 
10.90 
10.96' 
10.80! 
10.75' 
10.70 
10.85 
11.30 
11.50, 
11.25{ 
11.25 
11.25 
11.25 
11.35 
11.70 
11.85 
9.95 


9.90 
11.05 
11.90 
8.30 
9.45 
9.80 
9.20 
7.10 
8.65 
9.75 
9.45 
8.65 
8.60 
8.65 
8.70 
8.75 
8.75 
8.85 
8.85 
8.90 
8.15 


9.10 
8.70 
9.25 


7.30 

6.95 

7.05 

10.55 


I 


Fall  of  Mohawk  River  from  Vieeher'a  Ferry,  Oavge  No.  4,  to  Weet  Troy  Company'e  Dam,  Oauge 

No.  3.* 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1900. 


1901. 


Oct. 


.04 
.04 
.04 
.11 
.21 
.01 
.04 
.09 
.01 


Nov. 


04 

0-1 

04 

04 

-.19 

-.14 

-.19 

-.24 

.41 

.36 

.36 

.16 

.06 

.16 

.16 

.06 

.01 

.01 

-.04 

.11 

.36 

.46 

.46 

.46 

.36 

.76 

2.31 

2.26 

1.76 

1.16 


1.96 

.66 

.46 

.26 

1.11 

1.21 

.86 

.66 

.56 

1.06 

2.16 

06 

51 

61 

51 

91 

61 

66 

56 

56 

71 

2.66 

56 


r 
^  . 

2 
2 
3 
2 
2 
2 


66 
81 
01 
86 
76 
41 
2.61 
2.26 


Dec.      Jan. 


2 

2 

3 

2. 

2. 

2. 


31 
56 
01 
76 
66 
36 


2.36 
2.41 
2.56 
2.46 
2.66 
2.56 
2.46 
2.46 
2.51 
2.46 
2.56 
2.36 
2.01 
2.21 


2 
2 
2 
2 
2 
2 
2 
1 
1 
1 


16 
16 
16 
11 
16 
06 
21 
76 
76 
71 


1.71 


Feb. 


1.71 
1.71 
1.31 
1.41 
1.36 
1.46 
1.46 
1.46 
1.46 
1.61 
1.31 
1.61 
1.46 
1.51 
1.46 
1.46 
1.46 
1.46 
1.36 
1.21 
1.41 
1.46 
1.36 
1.26 
1.26 
1.31 
1.41 
1.01 


Mar.  ,  Apr. 


1.41 
1.31 
1.16 
1.26 
1.16 
1.11 
1.26 
1.31 
1.21 
1.31 
1.91 
1.86 
1.86 
1.56 
1.71 
1.76 
1.56 
1.71 
1.86 
2.16 
2.01 
2.96 
1.91 
1.81 
1.81 
2.76 
2.71 
3.36 
2.31 
1.41 
1.06 


.81 
.71 
.76 
1.66 
2.01 
2.06 
2.41 
3.46 
2.46 
2.11 
1.66 
2.91 
1.31 
1.41 
1.36 
1.36 
1.26 
1.21 
1.31 
1.26 
1.56 
5.51 
3.61 
3.01 
3.06 
3.26 
1.76 
1.26 
.91 
.76 


•  Minus  ngn  indioates  backwater  from  dam  below. 
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tt 
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FaU  of  Mohawk  Biver  from  Oaugo  No,  9.  Hoffman*B  Ferry ^  io  Oouqo  No.  8,  Sck§nBetady, 


DAY. 

1 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

26.00 
26.10 
26.07 
25.80 
25.75 
25.63 
25.70 
25.87 
27.90 
27.30 
26.80 
26.55 
26.45 
26.3,S 
26.35 
26.25 
25.95 
26.05 
26.05 
26.90 
28.35 
27.75 
27.65 
27.25 
27.05 
29.32 
29.25 
28.85 
28.00 
27.95 

27.80 
27.65 
27.60 
27.45 
29  10 
28.05 
28.15 
28.10 
26.90 
27.30 
27.00 
27.25 
26.85 
26  70 
27.80 
28.80 
28.60 
28  30 
28  30 
28.40 
28.40 
28.10 
27. a*) 
27.60 
30.25 
28.15 
28.00 
27.67 
27.30 
27.25 
27.00 

27.05 
26.70 
26.60 
26.35 
25.90 
28.60 
26.56 
26.35 

26.10 
26.20 
26.25 
26.20 
26.10 
26.50 
26.60 
2<i  fin 

26.15 
28.05 
26  15 
26.20 
26.30 
26  85 
26.80 
26.55 
26.40 
26  90 
27.60 
28.05 
27.66 
27.50 
27.65 
28.00 
28.15 

27.70 
2R  ?.•; 

27.85 

2 

27.55 

3 

28.45 

4 

28.30 

6 

28.90 

6 

28.75 

7 

29.66 

8 

28.10 

9 

26.60    26  75 
26.65    26.75 
27.35    26  95 
27.25    26.45 
26.77    26.75 
27.08    27.30 
26.90    27.00 
26.83    27.20 
26.76    26.46 
26.55    2A  2.^ 

28  70 

10 

28.36 

11 

28.34 

12 

28.60 

13 

28.80 

14 

28  50 

15 

28.66 

16 

28.46 

17 

28  30 

18 

28.33 

19 

26.56 

26.35 

28.36 

20 

26.80 
26.10 
26.45 
27.35 
26.90 
26.75 
26.45 
26.30 
25.53 
26.75 
26.55 
26.26 

26.25    28.75 

26.25  28.92 
26.20    29.00 

26.26  27.05 
26.25    28.30 
28  35    28  30 

28.30 

21 

29  55 

23  83 

23 

29  40 

25.40 
26.22 
26.75 
26.30 
26. at 
26.15 
26.15 
26.05 

28  66 

26 

90   iC9 

26.00    29.13    27.60 
28.35    29.42    28. 40 

27 

28.30    28.451 

27.86 

29 

28.30 
28.05 
28.10 

28.00 

27.90 

81 

FaU  of  Mohawk  Bi9tr  from  CkuH/o  No.  10»  AmtUrdam,  to  Hoffman'o  Fony,  OaiH9§  No,  9. 


1. 

2. 

8. 

4. 

6. 

8. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
81. 


DAY. 


1900. 


Oot. 


13.89 
13  79 
12.80 
13.09 
13.341 
13.29 
12.79 
13.34 


Nor. 


12.84 

13.84 

13.34 

13.29 

13.49 

13.64 

13.64 

13.69 

12.39 

12.29 

12.74 

12.89 

13  14 

13.24, 

13.24i 

13.34 

13.54 

13.59 

13  59, 

13.19! 

12.091 

12  («, 

12.14' 

12.34 

12.59 

11.69 

11.64 

11.29. 


11 
11 


44 
84 


Deo. 


11.94 
12.09 
12.19 
12.39 
11.39 
11.64 
11.74 
11.74 
12.94 
12.29 
12.74 
12.89 
12.64 
12.59 
12.09 
11.29 
11.04 
13.84 
13.99 
13.79 
13.64 
13.74 
13.84 
13.89 
12  69 
12.89 
12.99 
13.29 
13.64 
13.49 
13.34 


1901. 


Jan. 


13.14 

13.39 

16.04 

15.84 

16.44 

16.19 

16.19 

16.14 

16.09 

16.19 

14.74 

14.44 

14.84 

14.39 

14.39 

14.49 

14  44 

14.84 

14.49 

14  29 

14.19 

14.54 

14.39 

14.49 

14  39 

15.24 

14.94 

14.44 

14.64 

14.491 

14.49 


Feb. 


14.64 
14.84 
14.69 
14.69 
14.84 
14.39 
14. M 
14.19 
14.04 
14.09 
13.89 
14.24 

13  94 
13.49 
13.84 
13.64 
14.14 
14.29 
14.29 
14.49 
14.89 
14.34 
14.44 
14.29 

14  24 
14.44 
14.29 
14.24 


Mar. 


14.24 
14.44 

14  89 
14.49 
14.39 
13  99 
13  89 
14.09 
14.44 
13.94 
13.74 
13.64 
13  34 
13.79 
13.69' 
13.44' 
13  29 
13  84 
13  64' 
13.69 
13.74| 

15  64' 
16.29 
12.84' 
11.94 
10.94 
ll.64i 
12.14 
11.19' 
11.39 
11.79 


Apr. 


11.84 
12.14 
11.94 
11.84 
11.19 
11.44 
11.89 
11.24 
11.29 
11.89 
11.39 
11.49 
11.59 
11.49 
11.49 
11.44 
11.69 
11.69 
11.49 
11  69 
12.49 
16.84 
11.64 
11.19 
10  19 
10.99 
11.39 
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FaU  of  Mohawk  Rivor  from  Fort  HunUr,  Cfauge  No.  13,  to  AmaUrdotih  Oomqo  No.  10. 


DAY. 

1900. 

« 

1901. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

19.71 
19.01 
18.96 
19.81 
19.21 
19.11 
19.11 
19.06 
19.06 
18.86 
18.81 
18.96 
18.96 
18.91 
18.96 
18.91 
18.91 
18.91 
18.76 
18.26 
16.86 
18.76 
19.01 
19.10 

18.66 
18.81 
18.81 
19.61 
18.46 
18.26 
18.66 
18.66 
18.86 
18.71 
19.06 
19.01 
19.36 
19.26 
19.31 
19.31 
18.86 
17.21 
17.11 
17.11 
17.21 
17.26 
17.61 
17.71 
17.00 
17.41 
17.81 
17.76 
17.96 
18.26 
18.81 

18.91 
18.96 
17.76 
17.66 
18.01 
18.01 
18.11 
18.21 
18.11 
17.81 
17.21 
17.61 
17.61 
17.81 
18.11 
18.26 
18.81 
18.11 
18.31 
18.61 
18.91 
18.66 
17.96 
18.01 
18.36 
17.91 
18.41 
18.91 
18.81 
18.91 
18.96 

19.01'  19.66 
19.06    19.66 

18.71 

2 

18.86 

8 

19  11 
19.21 
19.26 
19.21 
19.31 
19.11 

'i9.'ii 

19.21 
19.21 
19.26 
19.21 
19.31 
19.31 
19.36 
19.21 
19.21 
19.26 
19.31 
19«4] 
19.36 
19.41 
19  61 
19.61 
19.61 
19.61 

19.66 
19.36 
19.26 
19.06 
19.16 
19.26 
19  11 
19.01 
18.26 
19.01 
19  06 
19.01 
18  96 
18.81 
19.01 
18.36 
17.96 
17.41 
17.76 
12.41 
14.61 
17.06 
17.76 
17.06 
16.46 
16.61 
17.86 
19.46 
18.66 

18.61 

4 

18.36 

6 

18.16 

6 

18.16 

7 

17.41 

8 

17.06 

9 

<•.»•• 

17.96 

10 

18.21 

11 

19.06 

12 

19.01 

13 

18.97 

14 

18.81 

16 

18.71 

16 

18.71 

17 

18.81 

18 

18.86 

19 

18.86 

20 

19.01 

21 

17.86 

22 

16.66 

16.61 

24 

17.71 

19.16 

21.86 

17.46 

26 

18.91    20.46 
18.961  16.81 
19.01    16.91 
19.01    17.31 

17.66 

18.71 

28 

ao 

29.46 

18.06 

81 

19.06 

FdU  of  Mohawk  River  from  Yo$t9,  Oauoe  No.  14,  to  Fort  Hunter,  Oauge  No.  13. 


DAY. 

1900. 

1901. 

1 

I  Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1  

8.63 
8.63 
8.63 
8.43 
8.28 
8.33 

10.08 

9.48 

9.28 

8.48 

10.63 

10.33 

10.13 

10.03 

9.93 

9.28 

8.48 

9.88 

9.63 

9.98 

9.23 

8.98 

8.98 

9.03 

8.98 

9.33 

9.38 

9.28 

9.03 

9.13 

10.63 

10.88 

10.28 

9.98 

9.68 

9.13 

8.93 

9.03 
8.68 
8.38 
7.98 
7.98 
7.98 
8.03 
8.13 
8.33 
9.63 
9.73 
9.73 
9.63 
9.38 
9.23 
9.03 
9.18 
9.63 
9.23 
8.73 
8.43 
8.73 
9  28 
9.28 
8.98 
8.78 
8.63 
S.3S 
8.28 
8.13 
8.13 

8.13 
8.03 
8.03 
8.03 
8.03 
8.03 
8.23 
8.43 

■"8!33 
8.28 
8.13 
8.33 
8.33 
8.33 
8.28 
8.18 
8.18 
8.13 
8.28 
8.20 

7.98    10.13 

2 

8  03      9.68 

8 

8.13    10.63 

4 

8.13    11.28 

3 

8.28    11.13 

6 

.... 

8.63    10.38 

7 

8.43 
8.78 
9.93 
9.48 
9.03 
8.73 
8.63 
8.68 
8.43 
8.38 

8.33    10.08 

8 

8.08    10  93 

9 

8  28    11  63 

10 

9.08    11.18 

11 

9.33    10  33 

12 

13 1 

14 1 

15 

8.68    10.03 
8.68    10  02 
8.63    10.38 
8  63    10  78 

16 

8.93    10  83 

17 

8.38 
8.33 
8.68 

8.83    10  48 

18 

9.13    10  63 

19 

10.38    10  68 

20 

21 

10.08 

12.23 

10.08 

9.63 

9.23 

9  83    10  38 

in   4ft       Q   4A 

22::;;:;:.:.:..::.:::::::.:::::::::.:  :::::: 

8.13    12.73      9  83 

23 

24 

8.23    13.68  

8.13    13  63    11  68 

26 1 

6.18 
10.63 
13.63 
14.23 
12  .^ 

8.08    13.73    10  03 

26 ' 

8.03    14.03      9  63 

I?:;:::.:.;.:.:.;::::;:::::::::.:.::;  :    :: 

8.13     14   4.?       0   93 

28 

8.13 

13.88 

29 

8.83 

12.33 

30 

8.63    11.23 
8.68 

10.63 
10.48 

81 

* 

1 
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FaU  of  Mohawk  River  from  CanajohariB^  Oauge  No.  15,  to  YotU^  Oauge  No.  14. 


DAY. 

1900. 

1901. 

• 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

9.79 
9.34 
9.39 
9.64 
9.44 
9.49 
8.78 
8.35 
9.99 
9.04 
9.94 
9.24 
9.44 
9.64 
9.69 
9.24 
9.34 
9.56 
9.69 
8.89 
7.97 
7.74 
8.94 
9.19 
9.24 
8.99 
8.04 
8.09 
8.64 
8.39 

8.14 
9.59 
8.44 
8  94 
7.34 
8.34 
8.99 
8.69 
8.59 
9.54 
10.74 
9.84 
12.14 
11.24 
10.29 
11.19 
11.14 
9.59 
9.14 
9.79 
9.54 
9.34 
9.79 
9.79 
9.49 
9.99 
9.59 
9.64 
9.34 
9.59 
9.74 

9.59 
9.19 
8.69 
9.19 
8.89 
8.74 
8.69 
8.99 
8.39 
9.19 
9.39 
8.69 
9.09 
8.69 
8.79 
8.49 
7.89 
7.27 
7.57 
8.29 
8.74 
9.09 
8.44 
8.14 
8.54 
8.34 
8.59 
8.74 
8.59 
8.69 
8.69 

8.69 
8.69 
8.69 
8.64 
8.59 

8.54 
8  59 
8.49 
8.54 
8.59 

8.89 

2 

10.14 

3 

9.14 

4 

8.49 

5 

8.89 

6 

8.59 

8.44 

8.39 

7 

8.39 
8.09 
8.04 
8.19 
8.24 
8.39 

8.54 
8.69 
8.59 
8.59 
8.69 
8  39 

8.31 

8 

8.09 

9 

8.84 

10 

8.44 

11 

8.39 

12 

8.44 

13 

8.19   8.44 
8.19   8.69 
8.191  8.74 
8.241  10.44 

8.69 

14 

8.84 

15 

8.94 

16 

8.79 

17 

8.49 

10.29 

8.69 

18 

8.59 
8.69 
8.59 
8.59 
8.69 
;  8.59 
!  8.64 
8.44 
8.64 
8.59 
8.44 



8.59 
7.74 
7.64 
8.69 
7.64 
7.89 
7.44 
7.44 
5.69 
6.94 
7.79 
8.09 
8.69 
8.89 

8.99 

19 

8.84 

20 

8.69 

21 

8.74 

22 '. 

7.49 

24 ;.!!.!!!!!!!;!!!!!;!!!! 

8.09 

7.89 

26 

8.69 

8.99 

28 

9.19 
9.24 
9.99 

30 '.'. .;!;!;!;;;!!!.' 

FaB  of  Mohawk  River  from  Oauge  No.  16, 8t.  JohneviUe,  to  Oauffe  No.  15,  Canajoharie, 


2 

3. 


DAY. 


1900. 


Oet.  I  Nov.     Deo. 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 j 

21 

22 1 

23 1 

24 ! 

25 I 

26 1 

27 i 

28 1  13.19 


12.69,   13 


29. 
30. 
31. 


13.24 
13.09 
12.34 


13 
12 
12 
12 
12 
13 
15 
12 
13 
12 
13 
12 
12 
13 
13 
13 
12 
13 
14 
15 
15 
13 
13 
13 
14 
13 
13 
12 
12 


.09 
.94 
.74 
.99 


.94 
.79 
.39 
.09 
.99 
.89 
.04 
.24 
.14 
.92 
.64 
.99 


12 
13 
13 
13 


.991  13 

.751  12 
.08  13 


1901. 


12 
12 
11 
11 
9 
9 
12 
11 
11 
12 
13 
12 


19  12 
09  12 
79,  12 
09  13 
74'  12 
24  11 
54  12 
14  12 
24  12 


.84 


12 
12 


.69 

.49 

.64 

.39 

.84 

.29 

.89' 

.24 

.84 

.44 

.44 

.24 

.19 

.29 

.89 

.94 

.79 

.94 

.64 

.84 

.99 

.69 

.29 

.09 

.54 

.89 

.14 

.04 

.39 

.59 

.39 


Jan. 


12.39 
12.84 
13.39 
13.09 
13.54 
13.74 
13.49 
13.34 
13.69 
12.99 
12.69 
13.24 
12.69 
13.19 
12.99 
13.39 
14.04 
14.66 
14.31 
13.89 
13.69 
13.64 
13.74 
13.84 
13.49 
13.79 
13.69 
13.59 
13.84 
13.89 
13.79 


Feb.     Mar. 


13.69 
13.89 
13.84 
13.841 
13.99 
14.19 
14.29! 
14.89, 
14  19 
14.09 
14.09 
13.99 
13.99 
13.99 
13.99 
13.99 
13.74 
13.74 
13.69 
18.74 
13.69 
13.69 
13.49 


13.59 

13.59 

13.34 

13  24 

13.34 

13.44 

13.49 

12.94 

12.74 

12.49 

12.64 

12.64 

12.64 

12.64 

10.69 

12.44 

13.09 

12.941 

12.241 

12.09 

13.94 

15.39 

15.14 

14.99 

13.94 

13.14 

12.79 

12.59 

12.59 


Apr. 


12.74 
11.89 
12.44 
12.44 
12.14 
13.09 
12.47 
12.49 
12.94 
12.49 
12.44 
12.74 
12.79 
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FaU  of  Mohawk  Swer  from  Roekv  Rift  Dam,  Oo/uge  No.  17,  to  St.  JohnmriUe^  Oauge  No.  16. 


DAY. 

1900. 

1901. 

Oct. 

1 

Nov. 

1 
Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

1 

17.73 
17.81 
17.78 
17.88 
17.91 
17.93 
17.86 
18.36 
17.33 
16.98 
17.66 

17.49 

17.48 

17.63 

17.43 

16.73 

17.63 

18.33 

17.83. 

17.73, 

17.93 

17.93 

17.73 

17.48 

17.78 

16.71 

15.93 

16.1fj 

16.51 

16.43 

16.53 

16.58 

17.18 

17.28 

17.43 

16.63 

16.68 

17.03 

17.48 

17.23 

16.98 

17.31 

1 

•   •  •  •   •    >  < 





1 

'i7!48' 
16.63 
16.98 
17.08 
17.03 
17.18 
17.08 
17  08 
17.03 
16.98 
16.08 
16.78 
16.98 
16.68 
16.13 
16.63 
16.53 
16.43 
17.03 
16.78 
16.68 
16.63 
16.63 
16.73 

16.78 
16.63 
16.68 
16.73 
16.73 
16.63 
16.63 
16.63 
16.88 

'i7!63 
16.98 
16.98 
17.08 
17.18 
17.48 
17.33 

16.93 

2::::::::::::::::::::::::::::::::::/::::::i 
5::::::-;:::::::::::::::::::::::::!:::::: 

17.88 
16.83 
17.13 

5 

16.98 

6 

16.78 

7 

16.73 

8 

.   - 

16.73 

9 

17.78 

10 

16.88;  17  33 
16.831   17.18 
16.93    17.03 
17. 03'   16.73 
17.33    16.68 
17.18    17.03 
16.93    16.73 
16.93    16.78 
16.83;   17.23 
16.83    16.88 
16.68;   17.78 
16.68    17.38 
16.63    16.08 
16.78;   15.08 

!  13.38 

1   13.43 

,   14.78 

' '   14.08 

; 1   14.68 

1   16.68 

t   17.18 

1   17.18 

17.58 

11...- 

17.33 

12 

17.73 
17.83 
17.76 
17.63 

17.23 

13 

17.13 

14 

15 

16:;:..::::::::::::::::::::::;:::::^:  ::::: 

17.93 



17 

17.93 
17.98 
17.23 
16.98 
16.76 
16.28 
16.96 
17.48 
18.23 
16.42 
17.03 
17-03 

18 

19 

20 

21 

22 

24 

26 

28 

17.66 

17.76    18.23 
17.78    17.43 
18.08  

30 

•!* * 

1 

1 

FaU  of  Mo/utwk  River  from  Surface  of  Tailraee  JjxUU  FaUe  Paper  Co.'e  Mill,  LiUle  FalU,  N.  Y. 

to  Water  Surface  Above  Rocky  Rift  Dam* 


DAY. 

1900. 

Dee. 

1901. 

Oct. 

Nov. 

Jan. 

Feb.  i  Mar. 

Apr. 

1 

.44 

.42 
.64 
.69 
.64 
.67 
.57 
—  .11 
.69 
1.12 
.75 
.95 
.40 
.42 
.47 
.22 
.34 
.32 
.40 
.50 

.90 

1.22 

.57 

.64 

1.92 

1.82 

1.16 

1.04 

1.42 

.44 

.42 

.32 

.37 

.30 

.87 

.46 

.37 

.40 

.32 

.37 

.34 

.47 

.42 

'      .49 

.62 

.42 

.62 

.02 

.94 

i      .94 

.89 

■■'.of 

—  .06 

—  .16 

—  .21 

—  .08 
.34 
.49 
.80 
.92 
.60 
.64 
.84 

67 
.62 
.49 
.39 
.69 
.64 
.66 
.76 
.80 
.80 
.65 
.50 

.80 

.80 

.80 

.80 

.72 

.72 

.72 

.72 

.72 

.77 

.74 

.84 

.79 

.64 

.64 

.77 

.79 

.84 

.79 

.94 

1.37 

1.92 

2.22 

2.22 

2.22 

2.22 

2.22 

2.22 

2.32 
2.32 
2.42 
2.62 
2.62 
2.62 
2.42 
2.30 
2.39 
2.29 
2.14 
2.14 
1.72 
1.66 
1.60 
1.46 
1.60 
1.20 

.66 
1.05 

.37 
2.59 
3.62 
3.62 
3.67 
4.22 
6.17 
6.47 
6.97 
6.89 
1.47 

1.55 

2 

.79 

3 

.80 

4 

.97 

5 

1.57 

6 

2.67 

7 

2.64 

8 

2.70 

9 

3.27 

10 

3.07 

11 

2.99 

12 

1.22 

13 

1.60 

14 

1.05 

15 

1.04 

16 

1.29 

17 

1.14 

18 

1.62 

19 • 

1.86 

20 

1.70 

21 

1.24 
1.42 

2.27 

22 

1  97 

23 

1.39 
.85 
2.22 
2.80 
3.97 
3.77 
3.47 
4.39 

4.60 

24 

1.46 

25 

2.39 

28 

2.26 

27 

2.24 

28 

.62 
.49 
.59 
.52 

2.39 

29 

2.17 

80 

1.89 

81 

*Minua  aign  indicates  backwater  from  dam  at  foot  of  taction. 
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i£ohmA  SuMF  from  H^ttMur 


,  Oaaot  No.  24,  to  Ltttfo  FaiU,  GoMige  No.  23. 
OOfrnfo  Damt. 


DAY. 


1900. 


1901. 


Oct. 


Nov. 


Dee.  •  Jan 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


,  11.70 

!  11.45 

10.95 


11.40 
11.20 
11.00 
11.05 


12.00! 

12.55; 

12.80; 

13.001 

12.60' 

12.25, 

11.9.SI 

11.50| 

11.40 

11.25 

11.75 

11.85 

11.75 

11.95 

11.75 

11.65 

12  95; 

13.55' 

14.00' 

14.35' 

15  15. 

15.85< 

15.65 

16.00 

15.25 


15.20 
12.50 
13.00 
13.55 
13.10. 

14.  oo; 

13.85, 

12.75 

12.50 

12.80 

13.10 

12.901 

13.50< 

13.65 

13.85 

13.55! 

13.85! 

13.85' 

14.95! 

15.201 

15.05! 

14.90! 

14.50! 

13.95: 

14. 3.')  j 

13.90 

13.85! 

14.10' 

13.60, 


I 


13.70 
13.35 
13.25 
13.70 
14.20 
13.60 
13.70 
13.40 
13.65 
14.20 
13.95 
14.30 
14.45 
14.85 
14.65 
13.50 
12.70 
12.50 
13.20 
13.45 
13.50 
14.10 
14.45 
14.30 


Feb. 


13.80 
14.60 
14.40' 
13.80 
13.60 
13.40 
13.80 
14.40 
17.70 
14.40 
14.45 
14.20 
14.10 
13.35 
13.10 
12.65 
13.10 
13.10 
13.20 
13.45 
13.40 
13.35 
13.00 
12.90 
12.70 
12.70 
19.80 
18.80 


Mar. 


Apr. 


18  80 
17.70 
17.10 
16.60 
15.70 
15.80 
14.80 
14.80 
19.70 
13.10; 
14.20 
14.15< 
14.10 
13  20 
12.70 
13.20 
13.75i 
14.30 
14.90, 
16.65 
17.30' 


13.10 
13.85 
14.65 
14  35 
14.80 
15.10 
15.25 
15.15 
J4.70 
14.55 
14.95 
14.65 
14  15 
13  55 
13.20 
13.00 
13.00 
12.76 
12.80 
13.00 


15. 
14. 


10 
10 


1 


14.50 
15.25 
15.75 
15.60 
15  60 
15.70 
16.25 
12.85 


In  order  to  reduce  the  observed  gauge  readings  and  obtain 
the  corresponding  rates  of  discharge,  the  method  outlined  below 
was  pursued. 

From  the  well-known  Chezy  formula. 

Q=A  V     (1) 

V=CVRS     (2) 

R=    ^      (3) 

Q=di8charge  of  stream  in  second-feet. 

A=area  of  channel  cross  section,  square  feet. 

V=mean  velocity  of  flow  in  feet  per  second. 

S=the  sine  of  the  surface  slope,  for  which,  owing  to  its  small 
value,  the  surface  slope  has  been  substituted. 

R=hydraulic  radius  or  hydraulic  mean  depth  of  the  channel. 

P=wetted  perimeter,  or  circumference  of  the  stream  cross  sec- 
tion exposed  to  friction. 

O  is  a  variable  coefficient. 
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The  lengths  of  the  reaches  of  the  stream  coTered  by  the  sev- 
eral slope  sections  are  shown  in  the  accompanying  table.  Using 
the  known  elevations  of  the  gauge  zeros,  a  series  of  tables  of 
mean  daily  fall  from  gauge  to  gauge  have  been  prepared  by 
means  of  the  formula: 
Fall=difference  of  elevation  of  gauge  zeros-f-reading  of  upper 

gauge — reading  of  lower  gauge (4) 

These  tables  show  at  once  the  great  variations  in  the  rate  of 
fall  under  varying  stages,  or  when  affected  by  wind,  ice,  back- 
water or  sudden  rising  or  falling  of  the  stream. 

Data  was  then  computed  for  each  section  from  which  a 

diagram  could  be  prepared  showing  the  value  of  ys  from  the 
formula: 

«  =  T   - W 

F=fall  in  feet. 

L=constant  length  of  the  slope  section,  feet. 
These  curves  have  a  range  equal  to  the  observed  range  of  varia- 
tion in  fall  and  from  them  a  second  series  of  tables  showing  the 

value  of  V  S  ^ot  each  day  were  made  out. 

To  determine  the  area  of  cross  section,  wetted  perimeter  and 
hydraulic  radius,  the  topographic  maps  of  Mohawk  River  pre- 
pared by  the  TJ.  S.  Board  of  Engineers  on  Deep  Waterways  were 
available.  These  maps  show  cross  sections  of  the  stream  chan- 
nel taken  at  an  average  interval  of  300  feet  from  Hudson  Biver 
to  Bome.  In  making  the  cross  section,  soundings  were  taken 
at  average  intervals  of  25  feet  across  the  channel.  The  eleva- 
tions of  the  stream  bed  so  determined  have  been  reduced  to  the 
datum  to  which  the  positions  of  the  slope  gauges  are  referred.' 

To  utilize  the  information  at  hand  in  such  a  manner  as  to 
obtain  the  true  mean  cross  section  for  each  slope  section,  the 
average  elevation  of  the  stream  bed  below  low-water  mark  was 
determined.    In  doing  this  every  alternate  cross  section,  or  in 


a  The  methods  of  eroM  seotionins  the  channel  and  of  taking  the  Mohawk  River  aonndinge 
are  described  in  a  paper  by  D.  J.  Howell,  C.  E.,  Engineering  News,  June  21  and  June  & 
1000,  pp.  418-422. 
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critical  locations,  every  section,  was  copied  from  the  maps  and 
the  average  of  the  sonndings  taken.  In  this  way  the  elevations 
of  a  series  of  assumed  horizontal  cross  sections  at  a  large 
number  of  points  in  each  slope  section  were  obtained.  The 
average  of  these  has  been  used  as  the  mean  elevation  of  the 
stream  bed  for  each  slope  section.  In  a  similar  manner  the  aver- 
age width  of  the  stream  bed  below  low-water  mark  was  deter- 
mined from  the  cross  sections  for  each  slope  section. 

A  third  series  of  tables  were  prepared  from  the  gauge  read- 
ings showing  the  average  of  the  elevations  of  the  water  surface 
at  the  upper  and  lower  ends  of  each  slope  section  for  each  day. 
This  was  taken  as  the  elevation  of  the  mean  water  surface  above 
the  mean  stream  bed  previously  determined. 

The  side  slopes  of  the  channel  above  the  low-water  mark  were 
found  to  have  an  average  inclination  of  very  nearly  1;1.  A 
series  of  curves  were  prepared,  one  for  each  slope  section,  show- 
ing the  area  of  cross  section  corresponding  to  any  mean  eleva- 
tion of  water  surface  as  given  in  the  tables.  The  formula  for 
area  of  cross  section  is  as  follows: 

A=(W  +  D)  D    (6) 

W=width  of  stream  bed,  feet. 

D=difference  of  elevation  of  stream  bed  and  mean  water  sur- 
face, feet. 

A  series  of  values  of  the  wetted  perimeter  of  the  cross  section 
were  then  found  by  the  formula. 

P=W  +  2  V  2  D  +  i  (W  -f '2  D)     (7) 

The  fraction  i  (W  +  2  D),  represents  one-half  of  the  area  of 
the  exposed  water  surface,  which  was  added  to  the  perimeter 
In  earth  to  allow  for  the  effect  of  wind  and  air  friction  in  open 
weather,  and  of  friction  on  the  ice  coating  when  the  stream 
surface  was  frozen.  The  proper  value  for  this  quantity  is  quite 
uncertain,  as  to  the  extent  to  which  the  stream  was  frozen  over 
varied  greatly  at  different  times.  From  the  gauge  readers' 
reports  it  was  found  that  there  were  marginal  strips  of  ice  along 
both  banks  during  several  months  of  the  winter  season,  the 
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width  of  the  strips  increasing  so  as  to  cover  the  entire  surface 
on  mill-ponds  or  elsewhere  that  the  current  was  sluggish,  and 
diminishing  in  extent  over  rifts  or  through  narrows.  The 
fraction  ^  was  selected  as  best  representing  the  average  con- 
dition during  the  entire  period  while  the  gaugings  were  being 
kept.  Finally  a  diagram  was  prepared  for  each  slope-section 
showing  values  of  B  for  any  elevation  of  the  mean  water  surface. 

The  value  of  the  coefficient  G  varies  with  the  slope  and  hy- 
draulic radius.  It  is  also  a  function  of  the  general  character 
of  the  stream  channel,  including  the  roughness  of  the  material 
composing  the  stream  bed,  the  frequency  of  bends,  their  abrupt- 
ness, the  occurrence  of  islands  or  sudden  changes  in  cross  sec- 
tion, the  presence  of  aquatic  plants,  etc.  These  factors  are  all 
summed  up  in  terms  of  the  ''  degree  of  roughness,"  of  the  chan- 
nel, usually  expressed  by  the  letter  n.  This  has  been  assigned 
the  value  of  0.0325.  The  stream  during  high  water  being  con- 
sidered as  having  fairly  good  regimen  when  expressed  in  terms 
of  the  usual  hydraulic  scale,  so  that  n=.030  would  apply  to  the 
better  slope  sections,  which  only  have  been  computed.  When 
obstructed  with  ice  or  during  low  water  n=.035  could  properly 
be  used.  For  the  sake  of  uniformity  the  mean  of  the  two  values 
has  been  adopted.  To  determine  0  the  diagram  of  Bering  and 
Trautwine  was  used.' 

Having  given  the  fall  and  the  elevation  of  the  mean  water  sur- 
face for  each  day,  it  was  only  necessary  to  take  from  the  diagrams 

the  values  of  the  factors  A,  C,  V  R>  8-^d  S,  which  when  multi- 
plied together,  give  the  rate  of  discharge.    The  labor  of  this 

multiplication  was  greatly  lessened  by  the  use  of  Grelle's  tables.^ 
The  discharge  has  been  calculated  only  for  those  slope  sec- 
tions considered  to  possess  the  most  perfect  regimens.  Owing 
to  variations  in  the  area  of  cross  section,  irregularities  in  the 
stream  channel,  etc.,  the  surface  slope  is  much  more  nearly 
uniform  for  high  water  than  for  lower  stages,  and  the  results 


a  Flow  of  water,  etc.,  OanguUlet  and  Kutter,  translated  by  Rudolph  Herlng  and 
John  C.  Trautwine. 

h  Rechentaf eln,  by  A.  Li.  Crelle,  containing  the  products  of  all  factors  from  1  to 
1.000. 

16 
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of  the  calculations  are  proportionately  more  reliable.  As  noted 
above,  gauge  readings  in  winter  were  taken  to  the  surface  of 
water  rising  in  a  hole  through  the  ice.  It  has  not  been  found 
practicable  to  correct  the  stream  cross  sections  by  deducting 
the  thickness  of  ice  below  water  surface  as  should  properly  be- 
done. 

DISCHARGE  FROM  SLOPE  GAUQINQS. 

In  the  final  computations  it  was  found  to  be  impracticable 
to  calculate  the  flow  of  Mohawk  River  for  each  day,  or  in  fact 
for  any  but  extreme  high  water  stages  from  the  slope  gaugings. 
The  presence  of  slack  water  in  bays  and  eddies  and  of  rifts 
and  sudden  changes  of  slope  during  low  or  moderate  stages 
make  the  apparent  cross-section  and  surface  slope  much  greater 
than  the  effective  grade  and  section.  With  the  increased  cross- 
section  and  velocity  due  to  high  water  these  sources  of  error 
largely  disappear,  and  the  results  of  the  calculations  may  in 
general  be  relied  upon  as  being  fairly  accurate. 

The  slope  gaugings  were  originally  established  by  the  Barge 
Canal  Survey  in  1900  for  the  purpose  of  determining  the  freshet 
discharge  of  the  Lower  Mohawk. 

The  calculated  discharge  during  several  high  water  periods 
is  given  below  and  is  of '  interest  in  reference  to  the  effect  of 
floods  on  barge  canals.  The  tables  of  mean  daily  elevation  of 
water  surface  and  fall  of  Mohawk  River  from  gauge  to  gauge 
are  also  useful  in  showing  the  development  and  progress  of 
floods. 

High  WaUr  Diaehargt  of  Mohawk  River;  Bttimated  from  OaxAging  of  Siwfaee  Slope. 
1  St.  JohnaviUe — Canajoharie  Section. 

[Mean  Drainage  area,  1.775  square  miles.] 
Flood  of  Nowmbbr  27, 1900. 


November  25. 
November  26. 
November  27. 
November  28. 
November  29. 
November  30. 


1900. 


EBTXMATBD  DnCHAROB. 


Second-feet 

Seoond-feet. 

per 

square  mile. 

4.500 

2.5 

15.480 

8.7 

17,320 

9.7 

16,100 

9.1 

9.280 

6.2 

6.970 

3.9 

Discharge  of  Streams:  Mohawk  River. 
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High  Water  Diseharge  of  Mohawk  River;  Bstimated  from  Qauging  of  Siarface  Slope, 
SL  JohneviUe — Canajoharie  Section — (Ck>noluded). 

Flood  of  March  27.  1901. 


1901. 

Estimated 

Discrarob. 

Seoond-feet. 

Second-feet 

per 
square  mile. 

March  25 

15,842 
15.576 
21,376 
19.442 
12.628 

8.9 

March  26 

8.8 

March  27 

12.0 

March  28 

10.9 

March  29 

7.1 

Flood  op  April  8,  1901. 

1901. 

Estimated  Discrarob. 

Seoond-feet. 

Second-feet 

per 
square  mile. 

April  8 

12,312 
11.745 
10,449 

6.9 

April  9 

6.6 

April  10 

5.9 

High  Water  Diaeharge  of  Mohawk  River;  Eafimated  from  Gauging  of  Surface  Slope, 

Canajoharie — Yoat'a  Section. 

[Mean  drainage  area,  1,933  square  miles.] 

Flood  op  November  27,  1900. 


1         « 

1900. 

Estimated  Discrarob. 

Seoond-feet. 

Seoond-feet 

per 
square  mile. 

November  27 " 

18.271 
18.088 
12,948 

9.4 

November  28 

9.3 

November  29 

6.7 

Flood  of  March  27,  1901. 


1901. 


March  24 
March  25 
March  26 
March  27 
March  28 
Ma^oh  29 


Estimated  Discrarob. 

Seoond-feet. 

Second-feet. 

per 
square  mile. 

15.038 
15.184 
14.364 
25.860 
27.110 
15,504 

7.8 
7.9 
7.4 
13.4 
14.0 
8.0 
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Hiok  Water  Ditcharge  of  Mohatck  River;  EsiimaUd  frcm  Gayging  of  Svrfaee  Slope. 

[panajoharie^'YosCt  Secfton— (Concluded). 

Flood  of  April  8,  1901. 


1901. 


EsmCATKD  DtSCHAROB. 


Second-feet 


April  6 
April  7, 
April  8 
April  9 
April  10 


12,866 

6.7 

14,653 

7.6 

16,666 

8.6 

16.654 

8.0 

13,797 

7.1 

Second-feet 

per 
square  mile. 


High  Water  Dieeharge  of  Mohawk  River  Eatimated  from  Oauginge  of  Surface  3U>pe. 

Fort  HurUer — AmHerdam  Section. 

[Mean  drainage  area.  3,146  square  miles.] 

Flood  of  Novbmbbr  27,  1900. 


1900. 

Estimated 
Second-feet. 

DiSCHAROE. 

1 

Seoond-feet 

per 
square  mile. 

November  26 

14,680 
17,763.6 
14,022 
8.341 

4.6 

November  27 -  - 

5.6 

November  28 

I 

3.8 

November  29 

2.7 

Flood  of  March  27.  1901. 

• 

1901 

Estimated 
Second-feet. 

DUCHABOE. 

m 

Second-feet 

per 
square  milo. 

March  24 

12,697 
11,460 
17,660 
26,615 
23,206 
14,420 

4.0 

March  26 

3.6 

March  26 

6.6 

March  27 . 

8.1 

March  28 

7.4 

March  29 

1 

4.6 

1 

Flood  of  April  8.  1901. 

1901. 

Estimated 
Second-feet. 

Discharge. 

Second-feet 
square  mile. 

April    6 

14.636 
19.000 
21.626 
16.385 
13,132 

4.6 

April   7 '..'..'. .'...!!!."!.'!!!!!!!!!! 

6.0 

April    8 

6.9 

April    9 

6.2 

April  10 

4.2 
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High  Water  Diteharge  of  Mohawk  Rtver;  Ettimaied  from  Gavgingt  of  Surface  Slope. 

Port  Hunter — Ameterdam  5ec<um— (Concluded), 

Flood  of  Apbil  22,  1001. 


1901. 


Estimated  Discharge. 


Second-feet. 


April  20 
April  21 
April  22 
April  23 
April  24 
April  25 
April  26 


8,610 
13,695 
32,276 
28.060 
19,404 
24,075 
17,068 


Second-feet 

per 
square  mile. 


2.7 
4.4 
10.3 
8.9 
6.1 
7.7 
5.4 


High  Water  Discharge  of  Mohawk  River  Eetimated  from  Oauginge  of  Surface  Slope. 

Rex  ford  FlaU—Viecher^e  Ferry  Section. 

[Mean  drainage  area,  8,396  square  miles.] 

Flood  of  Notbubbb  27,  1900. 


1900. 

Estimated  Dischargb. 

« 

Seoond-feet. 

Second-feet 

per 
square  mUe. 

November  26 

14,787 

4.3 

November  27 

30.176                  8.9 

November  28 

27.018                  6.1 

Flood  of  Mascr  27,  1901. 

1901. 

Estimated  Discharge. 

Second-feet. 

seoond-feet. 

per 
square  mile. 

March  26 

20,041 
31,800 

6.9 

March  26 

9.3 

March  27 

March  28 

37.288 
27.660 

11  0 

Mfti^h  2fl ,  ,    , 

8.1 

Flood  of  April  9,  1901. 

1901. 

Estimated  Discharge. 

Second-feet. 

Second-feet 

per 
square  mile. 

36,079 

1       87,366 

37,848 

38.533 

10  6 

April    8 

11.0 

April    9 

11.1 

April  10 

11.3 

1            ' 
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High  WaUr  Disdutroe  of  Mohawk  River;  EMtimated  from  OuaoingB  of  Surface  Slope, 
Bexford  FlaU—Vieeher'B  Ferry  5ec(ioyi— (Concluded). 
Flood  or  April  22, 1901. 


1901. 


April  21 
April  22 
April  23, 
April  24 


Estimated  Dischargb. 


Second-feet. 


17.955 
60.990 
45.9»6 
41,250 


Second-feet 

per 
square  mile. 

5.2 
17.93 
13.4 
12.1 

UPPEB  HUDSON  BIVEB  PBAINAGE. 

INDIAN  RIVER  AT  INDIAN  LAKE  DAM,  HAMILTON 

COUNTY,  N.  Y. 

Indian  River,  a  tributary  of  the  Upper  Hudson,  contains  a  pre- 
cipitous forested  mountain  area  of  14G  square  miles,  in  eastern 
Hamilton  county.     In  1898  a  masonry  storage  dam  was  built  at 
the  foot  of  Indian  Lake,  replacing  the  lumberman's  dam  which 
was  formerly  there,  and  raising  the  level  of  the  artificial  lake  so 
formed  23  feet.    The  storage  capacity  of  the  present  lake  is 
5,000,000,000  cubic  feet.    The  area  of  the  water  surface  of  the 
lake  is  5,035  acres,  and  the  elevation  of  the  spillway  crest  above 
mean  tide  is  1,650  feet.     The  dam  was  built  by  a  federation  of 
water-power  users  on  the  Hudson  River,  in  co-operation  with  the 
State  of  New  York,  the  primary  object  being  to  store  flood  water 
from  this  drainage  area  to  be  turned  into  the  Hudson  during 
the  low  water  period  of  each  year,  thereby  equalizing  the  flow 
to  some  extent.    Water  is  also  used  for  sluicing  logs  during  the 
river  driving  season.^ 

Since  July  22,  1900,  a  gauging  record  has  been  kept  at  the 
dam,  with  a  view  to  determining  the  total  outgo  from  this  reser- 
voir; the  facts  recorded  being  the  elevation  of  the  water  surface 
in  the  reservoir,  depth  of  water  flowing  over  the  spillway  or 
flashboards,  width  of  opening  and  head  on  the  main  and  sub- 
sidiary logways,  and  the  width  of  opening  of  each  of  the  five-foot 
sluice  gates,  together  with  the  effective  head  on  the  openings. 


a  See  Engineering  News,  May  18,  1899. 
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These  facts  will  enable  a  calculation  of  the  outflow  from  the 
reseryoir  to  be  made,  and,  by  comparison  with  gauging  records 
kept  on  Hudson  Riyer  at  Fort  Edward  and  Mechanicville,  the 
effect  of  storage  on  the  low  water  flow  of  the  Hudson  can  be 
determined. 

A  meteorological  station  has  been  established  at  the  dam  bj 
the  United  States  Weather  Bureau,  including  rainfall,  tempera- 
ture and  other  records.  The  regimen  of  flow  of  Indian  River 
below  the  dam  is  largely  artiflcial,  though  in  the  course  of  a  year 
or  more  the  total  annual  run-off  of  the  drainage  area  will  appear 
in  the  stream,  and  it  is  hoped  in  the  course  of  time  to  determine 
the  relation  between  the  rainfall  and  run-off  of  what  constitutes 
rather  a  typical  Adirondack  Watershed. 

When  the  reservoir  is  full,  the  excess  of  inflow  passes  over  the 
spillway,  which  has  a  level  crest  106.05  feet  long  in  the  clear. 
To  facilitate  the  calculation  of  discharge  over  this  spillway,  a 
series  of  experiments  were  made  at  Cornell  University,  June  6, 
1899,  on  a  full-sized  model  of  the  spillway  section,  6.58  feet  long, 
from  which  the  proper  coefficients  of  discharge  have  been  deter- 
mined.* 

The  discharge  through  the  two  5-foot  sluice  gates,  provided  as 
a  means  for  drawing  the  water  down  as  required,  is  calculated 
from  the  observed  head  and  from  the  area  of  the  lune-shaped 
gate  oriflces  by  the  ordinary  formula.  The  value  of  the  coeffi- 
cients of  discharge  to  be  applied  may  be  checked  by  current 
meter  measurements  made  at  a  convenient  bridge  below  the  dam. 
The  results  of  these  calculations  will  be  somewhat  uncertain 
until  the  reservoir  is  cleared  of  drift  which  tends  to  obstruct 
the  gate  openings  during  low  water. 

A  measurement  of  the  flow  at  this  point  on  October  19,  1900, 
showed  the  rate  of  draught  from  the  reservoir  to  be  541  second- 
feet,  both  sluicegates  being  full  opened  under  an  effective  head 
of  6.25  feet,  but  apparently  somewhat  clogged  by  drift.  Until 
additional  measurements  can  be  made  under  more  favorable 


a  Transactions  Am.  Soc.  C.  E.  Vol.  XLIV.  p.  283. 
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conditions^  the  flow  through  the  Bluice-gates  will  be  calculated 
by  means  of  the  formula  for  orifices,  using  the  ordinary  coeffi- 
cient 0.62. 

A  measurement  of  the  Hudson  River  at  Mechanicyille,  made 
on  the  afternoon  of  the  following  day,  October  20,  1900.  showed 
the  total  flow  at  that  point  to  be  1,871  second-feet. 

The  following  tables  show  the  stage  of  and  draught  from 
Indian  Lake  Beserroir  during  the  present  year,  the  depth  being 
measurM  with  reference  to  the  inverts  of  the  5-foot  discharge 
tunnels  as  a  datum.  The  estimated  storage  capacity  of  the 
reservoir  at  different  depths  is  as  follows: 


Original  Lake 

Lumberman's  dam 

Cre«t  present  dam 

Top  flaahboards  present  dam 


Elevation. 


1,616.17 
1.627 
1.6fi0 
1.651.1 


Area, 
acres. 


1.000 
3.007 
6.035 


Storage, 
cubic  feet. 


800.000.000 
4.468.000.000 
5.000,000.000 


DiacHASGB  OF  Stbbams:  Indian  Biveb. 
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Sioife  of  Water  in  Indian  Lake  Reaervoir,  at  Indian  Lake,  Hamilton  County,  N,  Y. 


DAY. 


1.. 

2.. 

8.. 

4., 

6.. 

6.. 

7.. 

8.. 

0.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
26.. 
26.. 
27.. 
28.. 
29.. 
:M).. 
31.. 


1902. 


Jan. 


20.08 
20.17 
20.21 
20.21 


Feb. 


18.79 
18.76 
18.71 
18.67 


20.26^18.63 
20.29  18.68 


20.33 
20.33 
20.37 
20.42 
20.42 
20.33 
20.26 
20.12 
20.08 
19.00 
19.92 
19.79 
19.671 
19.68' 
19.50 
19.60 
19.60 
19.42 
19.33 
19.26 
19.17 
il9.08 
19.00, 
.18.92 
118.83 


18.64 
18.60 
18.46 
18.42 
18.37 
18.33 
18.29 
18.26 
18.17 


Mar. 


16.00 
16.42 
16.17 
16.67 
17.08 


Apr. 


29.92 
30.33 
30.68 
30.83 
31.08 


May 


36.17 


June 


July 


36.25 


35.54 
36.1736.64 
36.17135. 68  36.33 
36.13  36.68  36.46 
36.08  36.68  36.42 


Aug. 


34.88 


17.42  31.26  36.00  36.68  36.29 


36.2934.79 
34.75 
34.67 
34.68 
34.67 


Sept. 


Oct. 


Nov. 


Deo. 


17.76 
18.00 
18.17 
18.33 
18.60 
18.83 
19.17 
19.76 
20.26 


31.42  36.79  36.63 


31.58  36.63  36.67 


32.08  35.60  36 
33.00  35.42  36 
33.60  36 


17.9220.67 


33.76 
34.00 
34.26 
34.42 


36 
36 


36.13  34.76 
36.00  34.83 
36.88  34.83 
35.79  34.76 
33  36.67  35.63  34.75 
17  36.67,36.60  34.67 
00  35.67,35.42  34.58 


67 
67 


31.92  28.92  29.08  25.58 
31.75  28.76  28.83  25.67 
31.68  28.58  28..''8  26.70 
31.38  28.42  28.33  25.02 
31.17|28.33  28.0< 
31.00,28.50  27.92 

27.75 

27.67 

27.75 

27.83 


30.83 
30.71 
30.75 


28. 
28. 
28. 


17 
17 
21 
.10.88  28.25 
30.79  28.33 
30.64  28.37 
30.29  28.42 


26.00 
26.00 
26.83 
25.67 
25.50 
25.33 
27.92  25.17 
18.00  25.08 
28.17  25.00 


34.92  35.71  35. 4234. 54130. .33  28.50  2S.37i25 


17.68 
17.21 
16.92 
16.67 
16.42 


34.83  36.75  35.50  34.46  30.33  28.50  28 
34.58'34.75  35.75  35.67  34.38  30.33  28.46  28 
34.7134.63  36.75  35.63  34.33  30.38  28.4227 
34^83  34.50  35.76  35.64  34.25  30 
36.00  34.42  35.79  35.60  34.17i30 
35.00  34.38  35.79  35.58  34.00;.30 
24.3334.96  34.33  36.83  36.75  33. 83|30 
25.36.83  35.92133.71130 


21.83 
22.92 
23.68 
24.00 


.42  27 
.42  27 
,42  27 


21  25 
04  25 
83  25 
67  25 
50  25 
33  25 


16.25  24.58,34 


34. 
34. 
35. 
35. 


16.00,24.83 
16.7625.17 
15.50  25.42 
15.25  25.67 
15.00  26.00  35 
14.83  26.50  35 
27.33 
28.60 
29.25 


92  34 
92  34 
96  34 
00  34, 
25  34. 
42;35. 
50  35. 

36.50135. 

36.00  35. 
35. 


33  35.83  35.92  33 
64  35.88  35.75  33 
67.35.92  36.58  33 
92  35.96  35.42  33 
08  36.08  35.38  32 
25  36.17  35.25  32 
33  36.17  35 
38  36.17  35 


42  28 

46  28 

60  28 

54  28.42,27.17  25 

54  28.4627.00  25 
58  30.42  28.50  21). 83  26 
42,30.17  28.58  26.67  26 
21  29.88  28.75  26.^0  26 
00  29.67  28.92126.33  25.92 
83  29.50  29. 08'26. 17  25.75 
67  29.33  29.30  16.00  25. 63 
1732.60  29.17  29.42  25.8.3  25.42 
08  32.25  29.04  29.42  25.67  25.29 


08 
17 
33 
50 
67 
83 
83 
83 
92 
00 
00 
00 


50: 


34.96  32.08 


29.37. 


25.17 


SCHROON   RIVER   AT   WARRENSBURG,    WARREN 

COUNTY,  N.  Y. 

A  gauging  record  was  established  at  the  dam  of  Schroon  River 
Pulp  Company,  two  miles  below  Warrensburg,  November  1, 
1895,  in  connection  with  Upper  Hudson  Storage  Survey.*  Con- 
ditions at  the  Warrensburg  gauging  station  are  somewhat 
peculiar.  During  ordinary  water  an  attempt  is  made  to  turn 
the  entire  flow  of  the  stream,  less  leakage,  through  the  water 
wheels,  which  run  24  hours  per  day,  Sundays  excepted.  This  is 
accomplished  by  the  use  of  flashboards  and  by  draught  from  the 
storage  impounded  by  Starbuckville  dam.  During  extreme  low 
water  the  mill  is  shut  down  altogether.  As  a  rule,  no  water 
passes  over  the  dam  at  this  time,  the  entire  flow  leaking  through. 
A  balance  is  maintained  between  the  inflow  and  outgo  by  fluc- 
tuations in  the  pond  level,  thereby  varying  the  pond  storage  and 
also  the  head  on  the  leaks.    As  no  record  is  kept  when  the  mill 


a  See   report  of  State  Engineer   and  Siinreyor  of  New  York,    1896.   p.    118;    aiRO 
Water  Supply  and  Irrigation  Paper  No.   86,  p.  58. 
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is  not  running,  it  has  been  necessary  to  estimate  the  low  water 
flow,  which  was  taken  at  150  second-feet  in  1899,  this  being  the 
assumed  leakage  of  the  Starbuckville  dam.^ 

The  apparently  uniform  regimen  of  the  stream  during  con- 
siderable periods  of  time  may  partly  be  accounted  for  as  the 
result  of  draught  and  storage  from  the  Btarbuckville  dam. 

A  current  meter  measurement  of  the  leakage  of  the  dam, 
flume,  and  flashboards,  at  the  Schroon  River  Pulp  Company's 
Mill  was  made  on  August  9,  1900,  in  the  open  channel  about 
one-half  mile  below  the  dam.  The  flow  at  this  point  was  found 
to  be  285  second-feet.  This  amount  has  been  taken  as  the  low 
water  flow  and  leakage  during  1900  and  1901.  The  dam  is  of 
timber,  and-  was  considered  nearly  water-tight  when  built. 
There  is  evidence  that  the  leakage  has  increased  year  by  year. 

The  flow  over  the  dam,  without  flashboards,  has  been  taken 
from  a  diagram,  which  was  deduced  from  experiments  made  at 
Cornell  University,  on  a  weir  having  a  similar  cross  section* 
The  flow  over  flashboards  has  been  calculated  by  means  of  the 
Francis  formula. 

During  1901,  the  station  has  been  equipped  with  new  standard 
board  gauges.  Readings  are  taken  once  each  day  and  the  record 
is  furnished  by  Mr.  Frank  Goodfellow. 


HighrWaier  DUeharge  from  Schroon  River  at  Warreruburg,  Warren  County,  N,  Y, 


DATE. 


n 


December  30-31. 

April  20 

April  19 

March  14-19 

April  24-30 

April  22 

A?>ril  Ifl 

March  21 


MaXXICUU  DlSCHAROa. 


Second-feet. 


4.074 
7.109 
3.982 
4.044 
5.103 
7.746 
6.802 
7,042 


Second-feet 

per 
square  mile. 


7.21 

12.58 

7.05 

7.16 

9.03 

13.71 

10.32 

12.51 


bSee  report  of  the  Merchants'  Association  of  New  York  on  the  Water  Supply  of 
the  City  of  New  York.  p.  337. 
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M  DaOg  flou  in  8aemd-l«M  el  Stknan  Bivtr  at  Warmulnav.  Wamn  CauBly,  N.  Y. 
[Dnlnice  arw,  5«3  (giure  miW] 
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Hr:i>HO\  KIVEE  AT  FORT  EDWARD,  WASHINGTON 

COUNTY,  N.  Y. 

TIiIm  Htjjtion,  which  Is  located  at  the  dam  of  the  International 
PiifKT  C*oinpany,  wa»  e«tablished  in  1S95,  in  connection  with 
UpfMT  IIurlHon  Htorage  Burveya.*    The  dam  is  of  framed  timber 


a  H«»  H^r'ort  of  Htat«  Engineer  and  Surveyor  of  New  York,  1896,  p.  106. 
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on  slate  rock  foundation,  and  has  but  little  leakage.  The  crest 
IS  straight,  very  nearly  level,  and  587.6  feet  in  length.  The 
crest  gauge  zero  stands  at  the  level  of  the  lip  of  thie  dam  proper. 
Flashboards  are  usually  maintained  on  the  dam  from  16  inches 
to  18  inches  in  height.  A  record  is  kept  of  the  height  of  flash- 
boards,  and  of  the  times  of  their  setting  and  removal. 

During  1901,  the  station  has  been  equipped  with  new  metallic 
gauges  of  standard  form.  The  crest  gauge  is  attached  vertically 
to  the  timber  bulkhead  above  the  left-hand  end  of  the  dam.  The 
gauges  are  divided  to  feet  and  inches,  and  readings  are  taken 
each  morning  by  Frank  Chapman. 

There  are  62  water  wheels  in  the  adjoining  mill.  These  are 
nearly  all  of  modern  typ)BS  which  have  been  tested  at  the  Holy- 
oke  flume.  A  record  is  kept  of  the  daily  run  of  each  in  hours, 
ts  well  as  of  the  working  head,  which  is  usually  19  feet.  The 
discharge  through  the  turbines  is  taken  from  diagrams  express- 
ing the  flow  as  a  function  of  the  working  head  and  number  of 
wheel-hours  run. 

In  the  winter  of  1896-1897,  a  flood  spillway  was  cut  around 
the  south  end  of  the  dam,  over  which  the  water  begins  to  flow 
whenever  it  reaches  the  level  of  the  crest  of  the  flashboards. 
The  profile  of  the  spillway  is  very  irregular  and  causes  some 
uncertainty  in  the  calculated  flows  during  times  of  high  water. 
Whenever  the  flashboards  are  off  from  the  main  dam  the  flow 
is  computed  by  means  of  the  formula  used  by  the  East  Indian 
engineers  in  their  computations  for  irrigation  works.' 

With  the  flashboards  on,  the  flow  has  been  computed  from 
Francis'  well-known  formula  for  the  sharp-edged  weir.  During 
the  dry  season  but  little  water  passes  over  the  dam,  the  entire 
flow  being  employed  to  drive  the  turbines.  A  current  meter 
measurement  was  made  at  the  highway  bridge  below  the  dam 
on  July  26, 1900.    The  flow  was  found  to  be  2,704  second-feet. 

The  calculated  discharge  from  the  gauge  readings  at  the  dam 
and  mill  varied  from  2,420  to  2,720  second-feet  while  the  meas- 
urement was  being  taken.    The  turbines  did  not  run  continu- 


•  •  •%  •••  I* 


•  • 


:• 


a    See  p.  21.  ••'    •••  , 


••. 


ovtij  U/r  tk  h'^iJB  9Z  tzj^  nkTjt  l^jwertr,    T^  mgfmm  tarn  ii 

at  Gieu  Falji  feeder  dui.  7  Kiks  abore  Fort  Edvard, 

for  tt^  ^rcpplj  of  fSt^TLplsihk  r'ar^l 

TLe  drali^a^fr  area  trfbotaxy  to  the  Hadaoa  abore  Fi»^ 
VAw^rA  is  O^t^  of  that  of  the  same  stream  abore  Mecbaniorille 
fgAn^'.Tif^  station.  Tbe  priccfpal  interrenia^  tribmariei  are  the 
Hoosk;  Kirer  and  Batt^rn  KilL  haTin^  drainage  areas  of  730  and 
4C0  square  miles  respectiTelj^ 


DATfc 


A>f iI  )*    I V^/                    43.CSC-  .    15.2 

.S'/r-rrrf/*r  7,  JJiJ^ '. .  . .  24.SSC*  8.7 

Af/r.*  ;2    IW/7 23.722  8.5 

iM/,-r  12.  \yf47 23.242  .      8.3 

\>»=fMu\^t  M.M^n 27.9a«  10.0 

Uiifrh  Iti,  Ih'^        29.856  10.7 

Afftt,  2f,    IV^ •         32.159  11. S 

A|/nl  25J,  I'^Xi 43.90U  '    15.7 

Apili  r4,  \^tl 42.ft20  15.3 


a  Wftt«rr  V'/npT  ni  Upr«r  Huds/^n  RiTer  is  dcaeribed  in  Beport  of  New  York  State  Finmfiw 

«•/!  Hiifveyor,  Jfe'j.S.pp-  \'JA-\h4. 
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Mean  Daily  Flow  in  Seccnd-feet  of  Hudson  River  at  Fort  Edtpard,  Waahtngton  County,  N,  Y. 

[Drainage  area,  2,800  square  miles.] 


DAY. 

18W. 
1... 
9 

8... 
4.     . 
5. . . . 
6.   .. 
7.... 

9.... 

10.  .. 
11... 
!».... 
18... 
14... 
15.... 
16. 
17.... 

18.  .. 

19.  .. 

20 

21.   . 

22 

23.   ... 
24..   . 
25..    .. 
26... 

97 

28.. 
23..   . 
80.   . 
81 .... . 

Mean. 

IflOO. 

1 

2. ... 
8.   .. 

6.   . 
6. . «. 
7.... 
C  . . . 
9. 
10 

11.  ... 

12.  ... 
18.   .. 

14  .... 

15  . 

16 

17... 

18.  .. 

19.  . 
10.... 
21.  .. 
22...  . 
28.       . 
24. . . . 
26., 
26.... 
2J.... 
88.... 

Sf  •  •  •  • 

80.... 
81.   .. 

Uean. 


Jan.      Feb. 


•2,415; 

2,6  9 
2.HI9 
2.619 
2,>77 
2,877i 

♦4,  HUb 
4, 3-20 
8.»*»«. 
8.87-2; 
2.M4! 
3.5K5I 
4,^0| 

•a, 415 
5.868 
6,**8 
5,8SH 
5.  .388 


2.822 
2.82-2 
2,6»i'> 

•IMS 
1.8S9 
1,5W 
l.M^ 
1.589 
1,5.39 
1.  iKi 

•94-2 
2,109, 
2, 109' 
2. '0» 

2,ia* 

2.10i> 
1.504 
•1,  !.■)«• 


Mar. 


8,744 
8,744 
8,744 
6.151 

•2,415 
5,444 
5,444 
5,444 
5.444 
5,444 
5,414 

•8.lrt5 
5.444 
5.444 
6.444 
5,8I.^ 
4,88.1 
4.885 

•3,844i 


5.:^88 

1,682 

h,099 

.\.>M 

l,«H-2 

6,<2« 

•1.3.16 

l.tW'2 

6,  «-29 

3,491 

2.01-2 

6,2-<29 

3.776 

2.80H 

5, 70  < 

8,618 

1,600 

5, 703 

8,623 

;  •l,«iM» 

•2,4.5 

S,6;I3 

S,8.M 

5.444 

8.041 

2,842 

5.444 

•9*5 

•  •  • 

6.50b 

2,.MIH 

•  • 

ft.^6 

2,8U) 



5,506 

8,5-27 

l,90i 

5, 005 

Apr. 


6,614 

•1,6IHI 

4,8^8 

4.378 

4,378 

4.87f< 

4,654 

4.651, 

•1,560, 

4,  .^34i 

9. 2(h2 

9.967 

9.967 

17,428 

17,  40rt 

•20, 095' 

21.«2.'1 

21.  -/22 

•21.H0O 

27, 050 

29.  .M5 

29,t'.l8 

•26. 04(» 

32,  158 

3K,  15^ 

29.  HIM 

29. 619 

«9,  &M 

27,03-2 

•28,120 


May.     Jnne.     'luly.      Aug.     8tpt 


8,211 


8,481' 

8.22. 1 

8,>{21 

•1,810 

2,961 

2,447 

2,417 

2,447 

8,2-21 

8.»«9 

•2.062 

4,136 

7, 31.9 

16.615 

17.747 

18,499 

18.  W75 

•18,045 

15.531 

9,340 

9.141 

7,611 

7.018 

h,  2.W 

•5,609 

4.694 

4,  -232 

4,045 


7.074 


28,038 

2:^,031 

23, 033 

10,3S9 

19,6'»9 

21,««49 

••2.840 

21,94U 

21,949 

8,2.'<3i 

6,549' 

7,049 

7.04H 

•6.960 

7,019 

5,2(M 

6,*»4 

5,204 

5,v0» 

8.617 

•700 

4.h64 

4,'  64 

4, 1H4 

4,  •28« 

8,W1 

8,901 

•1,-356 

8,104 

8,104 

8,101 


8,106 
3,106 
3,106 
•1,356 
2.2  8 
2,218 


1«.811      9,561      1,617      1,150 


2,879 
4. 242 
4.362 

•8,019 
4,462 
8.215 
3.869 
8.741 
8,471i 
4.208 

•3. 259 
8,879 
8,659! 
8,748 
8.759 
8.571 
8.095 

•1,802 
8,479 
8,479 
4,8:i0 
4,942 
4.94i. 
4.94-2! 

•2.911 
4,742 
4.742 
4.466 
4.8H-i 
4,942 
4,942 


•8,«37 
4,»3-2. 
6.261 
5.701! 
5,7011 
7.3Tb| 
10  66»i 

•11.860 
14,816 
ll.t*. 
ll,63ti 
ll.63fi 
10,776 
10,776 
•9,  HYZ 
10.776 
12,946 
17,076 
23,6^ft 
81,495 
84.8991 

•84,470' 
4.3,900, 
8H,i'6ll 
80,9(51 
26. 686 I 
28, 536 
18, 48i' 

•14, '250 
14, 210 


12, 4^6 
ll,^90 
10,77K 
11.6-^ 
9,646 
•8,015! 
7.8511 
8, -246! 
6,K36' 
8,246 
6,606 
6.608 
•4.450 
6,8*ili 
6,878 
7,848, 
5,<»U3 
6,967 
5,961 
•3,015 
7,84-2, 
6.9671 
6,83li, 
NHll 
3,6771 
4, 9 1 2! 
•415 
4,866 
4,3i9 
8,37^ 
8,460 


4.924 
4,944 

•3. 4-22 
4,9  I 
5,094 
4,671 
4,419 
4.440 
4,53!' 

•1,367 
8,^59 
3,201 
2,924 
2.921 
2.981 
2.268 
•795 
2,941 
1.677 
1.957 
2,407 
1,915 
1,979 
•20 
2,607 
2,191 
1,  I7» 
2, 181 
1.241 
1,069 


8,984;  16,914,     6,85^ 


2,884 


•175 

827 

8-27: 

30, 

1.216' 

93l| 

821 

•I,»I5 

1,2>8 

1,255 

8-27 

1,260 

8U 

1.4»i7 

•808 

2,171 

1,248 

1,220 

984 

l,SiiO 

1,«6H 

•80 

1,806 

1.838 

2.088 

I,4».7 

8,441 

8.263 

•175 

l,9t*7 

1,656 

1,248 


a  363 

8631 
863! 
8(>8 


928 

923 

•-20 

1.  1H6 

1,  l»l 
920 

9-21  > 
9-20 
•v'O 
975 
95:^ 
867 
631 


1,927 

1,401 

1,719 

1.83-2 

•1,087 

l,2.Vi 

l,i«7 

1,850 

1,679 

1,740 

1,729 

•1,053 

8,271 

2,5ft5 

3,019 

3,233 

8,847 

2,9>9 

•1.42' 

2  242 

1,8.0 

1,681 

977 

940 

901 

•96 

948 

928 

J,  487 

1,581 

1,791 


1,652 


Oct. 

•«,181 

2,181 

1.785 

1,785 

1,211 

914 

1, 172 

•20 

1,008 

Nov.      Dec 


6-20, 

577 
•«0 


1.044 

•9.16 

]9ii 

1,445 

847 

715 

827 

8^7 

•«27 

1,211 

1,211 

1,211 

827 

1,679 

1.293 

•6»6 

1,233 

1,283 

1,112 

1,112 

1,21 

1,175 

•9U 

1,61^ 

1,661 

1.657 

1,8-29 

1,485 

1,  IH) 

•865 


1,110 


9,26K 
11.94H 
12.250 
9, 403 
'14,9.30 
9.402 
5,6<»H 
7,974 
7.951 
6,149 
6.149 
•1,80«» 
8, 9-23 
8.8I71 
3,  135; 
3, 13:^ 
8, 183 
8, 1331 
•20 
2,9001 
2,9001 
2,  WK>1 
2.5NII 
2.81 1| 
2.0441 


1.033:     5.01W     5,157 


1.941 
1.941 

•1.280 
4,267 
4,807 
4,807 
4.24a 
4,243 
4.248 

•1,016 
2,194 
2.869 
9.675 

11.410 

11.410 
8,180 

•5.hw2 
8.229 
8,2-09 
t<,574 
8.574 
8,574 
8,420 

•2.4  5 
2.415 
4.8ii9 
4.234 
4. 234 
4.-284 
4.234 
♦40 


847 

8-27; 

847 

847 

827 

827 

•20 

1,4».« 

1.216 

1,216 

1.858 

1, 23«< 

1.866 

•872 

1,818 

1.504 

1.806 

1,450 

1,446 

1,224 

•81-2 

1,611 

1,040 

1,1 1> 

1,106 

l,it5i 

1.173| 

•8O4I 

2, 703. 

8,447 

1,647' 

1.243 


1,620 
l.-^«>6 
1.406 
••^04 
l,4»i-2 
834 
1,226 
],(Nm 
1,119 
8, 21'3 
•875 
V.203 
2,4i«3 
1,683 
1,947 
1.691 
2.947 

•l,13:j 
2.040 
1,901 
4,863 
7,074 

10.213 
6,4t< 

•3,460 
6,268 


5,586 

•5.611 
7,697 
4,421 
4,4*21 
4,183 
4,661 
4.181 

•7,281 
2,464 
8,061 
2.806 
2,666 
2,288 
3.138 
•965 
8,276 
1,826 
1,940 
1.920 
2.138 

•2.138 
1.796 
1,590 
3,170 
8,687 
3,186 
2.887 
2,887 

•2,687 
8,687 

8,196 


SunJ«ft:'.         a.Record  probably  incomplete.^  2i  ^  Record  not  kept. 
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Mean  DaUy  Flow  in  Second-feet  of  the  Uudeon  River  cU  Fort  Edward^  Wcuhing^on  County ^  N,  Y, — 

(Concluded.) 

[Drainage  area,  2,800  square  miles.] 


DAY. 


1901 

1... 

S  ... 

8  ... 

4. 

6. . . . 

8... 

7     .. 

8. 

0.  . 
10  ... 
11.     . 

1«     .. 

14.  . 

15.  .. 

16.  .. 

17.  .. 

18.  .. 
19. 

2i).  .. 
21.... 
S-i.  .. 
28.  .. 
84.  .. 
25.  . . 
2(5... 
27... 

28.  . 

29.  .. 
80.... 
81 


Mean  . 

1902. 
1. 

•  •  •  •  • 

8.   .. 
4 

5 

6..   . 

7 

8.   .. 

9. 

10  .... 
11.    ... 

!•••••• 

i»  ... 

14.    .. 
16  ... 
Itt... 
17..   .. 
IH..,. 

19 

20. 

21 

2i. 
21.   .. 

^"  »  •  •  •  • 

85..  . 

26 

27 

2M 

29.   .. 
80. .     . 
81 

Mean. 


Jan. 


2.598 
2.8*.S 
1.818 
1,«3- 
1,818 
•7W 
1.M^8 
1.848 
1,958 

l,a^8 
1,9.> 
1,9.'i8 

•l,(M'6 
2.;il8 
i.2lN 
2,088 
i(»8'< 
8,08^ 
•-i.2iS 

•1,<)0» 
2.218 
2, -iiH 
l.Wi.S 
2.078 
2.07- 
2.0I.S 

•l,I4i» 
2,04'< 
1,418 
1,5118 
1,49:{ 

1.827 


Feb. 


2,7.M 
2,  ittrt 

1.  li^ 
•i.Ml 

•2.H47 
«.247 

2.  M7 

%M'l 
2,«.74 

1.  14« 

W,  7G7 
2.607 

2,  -247 
8.  M7 
2.507 
I.Hi 

♦l.9oM 

2,  .08 

1,1  0<  J 
1.7W 

8.1451 
1.740 
•8, 155 
8,  7n5 
3,:i*i0 
2,  !»«9, 
8.711: 
2.9tf9 


1,6'>8 
1,  7>8 
•1.140 
1,808 
1,86S 

1,8-8 
1,B!»H 
1.09S 
1.698 

•1,055 
l,«-8 
1.68^ 
I.  tisH 
1,58:) 
1.588 
1,698 

♦1.  140 
1. 681 

1.5S8 
I.&S8 
1,69^! 
l,»i  8 
•880 
l,5s^ 

1,6  8 

1,  748 
I,5M 


Mar. 


1.547 


l,86»i 

•2.  IVi 

2. 9«).i 

2.  19.1 

2.  198 

2.VI9 

2. 698 

1.248 

•2,211 

,447 

2.447 

2,  1V8 

2,  198 

2,  193 

1.155 

•1,954» 

2. 16i 

2.*M 

8,221 

2,47- 

2, 479 

1.278 

•1.  950 

2.4i9| 
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Mwn  Monthly  Biwt^-off  of  Hudson  River  at  Fort  Edward^  Wa»hin{^cn  County^  N,  Y, 

[Drainage  area,  2,800  square  miles.] 
Sbcond-pbbt. 


MONTH 

January 

February 

March 

April 

May 

June 

July 

Aui^upt 

September 

October 

November 

December 


1899. 


3,527 
1.902 
5.005 
16.811 
9.561 
1,617 
1,150 
714 
1,347 
1,033 
5.098 
5,157 


1900. 


3.211 
7.074 
3.934 
16.914 
6,358 
2.834 
1.248- 
1,652 
1.110 
1.243 
5.077 
5,331 


1901. 


1,827 
1,547 
3,445 
21.154 
8.395 
6.256 
2,190 
2,531 
2,463 
2,679 
2,138 
4.807 


1902. 


2,422 
2,218 
13,316 
7.060 
4,692 
5,293 
7,204 
4,74a 
2.466 
4,841 
5,191 
4.961 


Sbcond-feet  per  Square  mile. 


MONTH. 

January 

P'ebruary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


1899. 

1900. 

1901. 

1.26 

1.15 

.65 

.68 

2.55 

.55 

1.79 

1.40 

1.23 

6.00 

6.04 

7.55 

3.41 

2.27 

3.00 

.58 

1.01 

2.23 

.41 

.45 

.78 

.26 

.59 

.90 

.48 

.40 

.88 

.37 

.44 

.96 

1.82 

1.13 

.76 

1.84 

1.18 

1.06 

1902. 


.86 
.79^ 
4.75 
2.52 
1.67 
1.53 
2.57 
1.69 
.88 
1.73 
1.87 
1.76 


Inches  on  Dratnagb  Area. 


MONTH. 

1899. 

1900. 

1901. 

1902. 

January 

1.95 

.70 

2.05 

6.69 

3.83 

.63 

.47 

.3<> 

.53 

.42 

2.03 

2.12 

1.32 

2.64 

1.61 

6.74 

2.61 

1.13 

.51 

.68 

.44 

.60 

1.26 

1.36 

.75 

.57 
1.41 
8.46 
3.45 
2.50 

.90 
1.03 

.99 
1.10 

.85 
1.22 

.99 

February 

.82 

March 

5.47 

April 

2.81 

May 

1.93- 

June 

1.71 

July 

2.96 

A  ugxiift 

1.95 

September 

.98 

Octob*»r 

1.98 

November. 

2.09 

December. 

2.03 

HUDSON  RIVER  AT  MECHANICVILLE,  SARATOGA 

COUNTY,  N.  Y. 

A  record  of  the  flow  of  Hudson  River  at  Mechanieville  has 
been  kept  by  the  Duncan  Company,  beginning  December,  1888. 
The  record  includes  two  daily  readings  of  the  depth  on  the  crest 
of  the  dam,  and  a  continuous  record  of  the  run  of  the  water 
wheels  in  the  adjoining  paper  mill.  The  accompanying  tables, 
show  the  monthly  and  daily  mean  flow  at  Mechanieville,  com- 
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puted  by  Mr.  B.  P.  Bloss,  the  engineer  of  the  company.  A 
record  is  kept  of  the  length  and  height  of  the  flashboards  at  all 
times,  with  the  dates  of  their  setting  and  removal. 

The  flow  over  the  dam  has  been  computed  by  the  Francis 
formula  for  the  Merrimac  dam: 

0=3.012  L  Hi-w 

L  being  794  feet.  H=depth  on  crest  of  dam  in  feet.  The 
same  formula  has  been  used  in  all  cases,  whether  flashboards 
are  on  or  off. 

The  flow  through  the  water  wheels  has  been  taken  from  the 
rating  tables  of  the  manufacturers.  The  working  head  on  the 
wheels  varies  from  15  to  17  feet,  depending  on  the  condition  of 
the  flashboards  on  the  dam.  A  test,  by  Mr.  Bloss,  of  a  39-inch 
Hercules  wheel  in  the  mill,  which  has  been  in  use  about  eight 
years,  shows  the  actual  discharge  to  be  substantially  as  given 
in  the  manufacturers  tables  when  running  at  the  speed  of 
greatest  efficiency.  When  running  at  higher  speed  the  discharge 
may  be  several  per  cent.  less. 

A  current  meter  measurement  of  the  flow  below  the  dam  was 
made  at  the  Mechanicville  toll  bridge  October  20,  1900,  showing 
a  discharge  of  1,871  second-feet.  The  result  is  somewhat  un- 
certain, owing  to  slack  water.  No  water  was  flowing  over  the 
dam,  and  the  calculated  turbine  discharge  was  1,977  second-feet. 

The  flow  of  Hudson  River  at  Mechanicville  prior  to  1899  has 
been  calculated  using  the  East  Indian  engineers'  formula  for 
flow  over  the  dam.*  This  formula  gives  a  somewhat  larger  dis- 
charge than  that  obtained  by  using  Bazin's  formula.    (See  p.  21.) 

The  highest  flood  since  the  record  has  been  kept  occurred 
April  19,  1896,  and  showed  a  discharge  of  59,400  second-feet  or 
13.2  second-feet  per  square  mile. 

The  highest  known  freshet  discharge  of  Hudson  River  oc- 
curred in  the  spring  of  1869.  The  calculated  discharge  at 
Mechanicville  was  70,000  second-feet  or  15.5  second-feet  per 
square  mile.* 


a  See  Report  of  State  Engineer  and  Surveyor  of  New  York,  1805,  pp.  104-107. 
b  A  list  of  Hudson  River  high-water  marks  is  given  by  O.  L.  Harrison,  in  Report  of  U.  8. 
Board  of  Engineers  on  Deep  Waterways,  1000,  Pt.  1,  pp.  377-3/S 
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Discharge  of  Si'bbams:  Hudson  Biveb. 

HI  Dailv  Ftau  in  Ssi»ii>j-/«l  "I  Hudtm  Bivtr  at  MtdanienlU.  N.  Y.— 
(Coaoludsd.) 
[Dndiuee  ua«,  4,500  «qu«n  milei.) 


Rvn-<iff  ef  Htidton  Bixr  al  MtehanicviU*,  Saratiga   County,  tf.  Y.,  Caladaici  bn  m 
Sat!  Indian  Sngvutrt'  Formula,  (a) 
[Dniinif*  u«K,  4,eO0  xiuara  milM.] 
Ueah  Mohthlt  Fi«v  itt  Baconn-nBT. 


aSitpon  DD  Water  Supply  of  the  City  ol 
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Report  of  State  Engineer. 


Bun-off  of  HudMon  River  at  MechanicviUe.  Saratoga   Co.,  N.  F.,  Calculated  hy  meane  of  the 

Boat  Indian  Bngineen*  Formula  (a) — (Concluded.) 
Mban  MoNTHiiT  Flow  in  Second-pxkt  psr  Squarb  liiut. 


MONTH. 

1888. 

1889. 

1900. 

1891. 

1892. 

1893. 

1894. 

1896. 

1896. 

1897. 

1898. 

1890. 

January. . 

1.41 

2.44 

2.60 

1.84 

4.19 

0.71 

i.soi 

0.86 

1.61 

0.89 

1.72 

1.49 

February. 

0.82 

0.84 

1.76 

2.68 

2.06 

1.07 

1.08 

0.79 

1.04 

0.87 

1.60 

1.17 

March 

1.62 

1.84 

2.47 

3.94 

2.43 

1.83 

3.28 

0.93' 

3.02 

2.49 

4.49 

2.14 

April 

May 

4.73 

3.04 

3.34 

4.44 

4.79 

3.98 

2.47. 

6.31 

6.65 

4.24 

3.07     6.25 

4.76 

1.97 

4.00 

1.22 

4.36 

4.95 

1.68 

1.62 

1.02 

2.70 

2.47 

2.17 

June 

1.09 

1.62 

1.64 

0.71 

2.76 

1.07 

1.68 

0.63 

1.05 

2.64 

1.17 

0.6ft 

July 

0.341 

1.28 

0.43 

0.62 

2.08 

0.66 

0.701 

0.50 

0.62. 

2.39 

0.671    0.64 

August. . . 

0.38 

0.95 

0.45 

0.69 

1.22 

1.11 

0.661 

0.87 

0.64. 

1.83 

1.131    0.31 

September 

0.63 

0.44 

1.96 

0.46 

0.99 

1.63 

0.41 

0.68 

0.61 

0.61 

0.84     0.46 

October.... 

1.02 

0.83 

2.04 

0.33 

0.63 

0.86 

0.81 

0.68 

0.91 

0.56 

1.75     0.6S 

November 

2.36 

1.77 

2.03 

0.9L 

1.69 

0.81 

1.42 

1.87 

2.97. 

2.21 

2.05     1.42 

December 

2.22 

2.93 

0.72 

1.91 

0.90 

1.60 

0.97 

2.42 

1.64 

3.05 

1.22     1.02 

RUNH 

5PP   IN 

Inches  on  Drainagb  Abba. 

MONTH. 

1888. 

1889. 

1890. 

1891. 

!  1892. 

1 

1893. 
0.82 

1894. 

1895. 

1896. 

1897. 

'.  1898. 

1899. 

January .  . 

1.62 

2.811    2.89 

2.12 

4.83 

1.73 

1.99 

;     1.74 

1.03 

1.97 

1.71 

February . 

.89 

0.88 

1.83 

2.70 

2.22 

1.09 

1.12 

,    0.82 

1,12 

0.90 

1.66 

1.22 

March... . 

1.75 

2.12 

2.85 

4.56 

2.80 

2.11 

3.78 

1.08 

3.49 

3.13 

,    6.18     2.47 

April 

May 

5.26 

3.39 

3.73 

4.97 

5.35 

4.44 

2.76 

6.91 

6.20 

4.73 

'    3.40     6.86 

5.49 

2.27 

4.59 

1.42 

6.03 

6.71 

1.94 

1.76 

'    1.18 

3.04 

1    2.83 

2.49 

June 

1.22 

1.70 

1.83 

0.79 

3.08 

1.19 

i    1.76 

0.70 

,    1.18 

2.94 

1.30 

0.65 

July 

0.39 

1.47 

0.50 

0.60 

2.38 

0.65 

'    0.81 

0.66 

0.72 

2.74 

0.64 

0.62 

Auffunt.  . . 

0.44 

1.09 

0.52 

0.68 

1.41 

1.28 

0.63 

1.00 

0.63 

2.41 

1.30 

0.36 

September 

0.71 

0.49 

2.19 

0.61 

1.10 

1.70 

0.47 

0.65 

0.71 

0.68 

0.96 

0.66 

October.... 

1.18 

0.96 

2.36 

0.38 

0.72 

0.99 

0.94 

0.69 

1.05 

.65 

2.12 

0.67 

November 

2.64 

1.96 

2.26 

1.01 

1.89 

0.90 

1.68 

2.08 

2.82 

2.47 

2.29 

1.68 

December 

2.67 

3.39 

0.83 

2.27 

! 

1.03 

1.85 

1.12 

1    2.79 

1 

1.77 

,    3.67 

1.40    

a  Report  on  Water  Supply  of  the  City  of    New  York  by  the  Merchanta'   AMOciation, 
pp.  333-335. 

Mean  Monthly  Runoff  of  Hudton  River  at  MeehanteviHe,  Saratoga  County,  N.  Y.,  Calculated  fty 

Meana  of  Fronde*  Formula  for  Merrimae  Dam, 

TDrainage  area.  4.500  square  miles.! 

Mean  Monthlt  Flow  in  Seconi>-febt. 


MONTH. 


1898. 


January 8 

February I     6 

March 19 


April. 
May. 
June. 
July. 


August . . . . 
September. 
Oi^tober. . . 
Noveml>er. 
December. 


13 
10 
5 
2 
5 
3 
7 
8 
6 


,173 
,038 
,617 
,047 
,525 
,069 
,751 
,029 
.810 
,516 
.978 
,291 


1899. 


6,437 
5.141 
9,316 
24,607 
9.591 
2.530 
2,402 
1,417 
2,054 
2.616 
6,066 
7.303 


1900. 


6.841 
12.484 
7,740 
22.614 
8.992 
4.093 
2.352 
2,703 
1,886 
2.128 
6,077 
6.331 


1901. 


3.087 
2.888 
8.095 
28.268 
11.668 
7.806 
8,661 
4,661 
4.024 
4.264 
3,732 
8.491 


1902. 


4.741 
25.130 
15.223 
7.949 
6.316 
8.934 
6.280 
8.643 
6.894 
7.076 
9.162 


DiKharge  of  [Hidson  River  at  Mi^hsuicvllle.  SuHlngs  Cnnnir.  N.  Y.,  ISW. 
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Mwn  MonUdy  Run-off  of  HtuUon  River  at  SfechanicvilU.  Saratoga  County,  N.  Y.,  Calculated 
by  Meant  of  FmneU*  Formula  for  Merrimae  Dam — (Concluded.) 

Second-feet  per  Square  Mile. 


MONTH. 

January 

February 

March 

April 

May 

June 

July 

August 

September .'. . . 

October 

November 

December 


1808. 


1.81 
1.34 
4.36 
2.00 
2.34 
1.12 
0.61 
1.11 
0.85 
1.67 
1.00 
1.17 


1800. 


1.43 
1.14 
2.07 
5.47 
2.11 
0.56 
0.53 
0.31 
0.45 
0.58 
1.36 
1.62 


1000. 


1.30 
2.77 
1.72 
5.02 
2.00 
0.01 
0.52 
0.60 


0. 
0. 
1 
1 


42 
47 
11 
13 


1001. 


1002. 


.60 

.64 

1.52 

1.80 

5.53 

6.28 

8.38 

2.60 

1.76 

1.73 

1.40 

.70 

1.08 

1.03 

1.40 

.80 

.81 

.04 

1.53 

,ft3 

1.41 

1.88 

1.83 

Inches  on  Drainage  Area. 

MONTH. 

1808. 

1800. 

1000. 

1001. 

1002. 

2.08 
1.30 
5.02 
3.23 
2.60 
1.25 
0.70 
1.28 
0.05 
1.02 
2.22 
1.35 

1.64 
1.18 
2.38 
6.12 
2.43 
0.62 
0.61 
0.35 
0.50 
0.66 
1.56 
1.86 

1.50 
2.88 
1.08 
5.60 
2.30 
1.01 
0.60 
0.60 
0.47 
0.54 
1.24 
1.36 

.70 

.67 
2.00 
7.03 
2.00 
1.03 

.01 
1.18 
1.00 
1.08 

.02 
2.16 

Febniary 

1.58 

March. .'. 

6.36 

April 

3.77 

May 

2.03 

June 

1.56 

July 

2.28 

Augufft 

1.61 

September 

.00 

Oetober 

1.76 

November 

1.58 

December 

2.11 

Total 

24.08 

10.01 

20.17 

22.66 

QUACKENKILL    CREEK    AT    QUACKENKILL    VILLAGE, 

RENSSELAER  COUNTY,  N.  Y. 

The  headwaters  of  Quackenkill  Creek  lie  in  a  series  of  stor- 
age ponds  in  central  Rensselaer  County.  These  ponds,  four  in 
number,  have  a  combined  water  surface  area  of  .15  square  mile. 
They  are  situated  at  an  average  elevation  of  1,485  feet  above 
tide.  Quackenkill  is  tributary  to  Poestenkill,  and  the  ponds 
are  utilized  by  mills  at  Troy  to  equalize  the  extremes  of  flow 
and  increase  the  low  water  discharge  of  the  latter  stream. 
The  watershed  of  the  Quackenkill  is  for  the  most  part  cleared 
and  precipitous.  It  is  shown  on  the  Hoosiek,  Cohoes,  Berlin  and 
Troy  sheets  of  the  Topographic  Atlas  of  the  United  States 
Geological  Survey. 
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Keport  of  State  Enginbbb. 


A  gauging  record  was  maintained  on  the  Qnackenkill,  below 
the  lower  highway  bridge  in  Qnackenkill  Village,  during  1894. 
A  weir  having  a  crest  eight  feet  in  length  was  erected  across 
the  stream,  and  observations  of  the  depth  on  the  weir  at  a 
stake  a  short  distance  upstream  were  taken  daily.  The  dis- 
charge was  calculated  by  the  Francis  formula.  The  drainage 
area  above  the  point  of  gauging  is  18.5  square  miles,  and  above 
the  junction  of  the  stream  with  the  Potestenkill  is  30.5  square 
miles. 

The  record  has  been  furnished  by  William  G.  Raymond,  Con- 
sulting Engineer  of  Department  of  Water  Supply  of  Troy. 

Monthlu  Run-off  of  QuackenkUl  at  QtutckenkUl,  Reruaelaer  County,  N.  Y. 

fDrainage  area,  18.6  square  miles.] 


MONTH. 


January. . 
February. 
March.... 
AprU 


1894. 


API 

Ma! 


June 

July 

Auffuflt .... 
September. 
October. . , 
November. 
December. 


Year. 


Seoond- 

feet  per 

square  mile. 


1.62 

.66 

4. 66 

2.26 

1.65 

.66 

.43 

.61 

.37 

.62 

2.20 

2.13 


Inehev  on 

divinace 

area. 


1.87 

.69 

6.24 

2.51 

1.90 

.62 

.49 

.69 

.41 

.71 

2.66 

2.46 


20.04 


During  1894  draught  from  the  storage  ponds,  situated  about 
four  miles  above  the  weir,  began  July  2  and  continued  until 
the  storage  became  exhausted,  about  September  25th. 

The  period  of  minimum  flow  during  the  time  when  storage 
supply  was  not  being  used,  June  26  to  July  3,  inclusive,  shows 
a  mean  flow  for  eight  days  of  1.4  second-feet,  or  .076  second-feet 
per  square  mile.  The  maximum  recorded  flow  of  426.4  second- 
feet  is  equivalent  to  23.1  second-feet  per  square  mile.  This  oc- 
curred on  March  7,  1894. 
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Mean  DaUy  Flew,  in  Second-feel,  of  QuackenkUl  Creek  at  QuaekenJnU  ViUage.  Reneeelaer 

County,  N.  Y. 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1894. 
1 

23.9 
27.7 
31.6 
36.2 
76.2 
73.2 
51.7 
36.2 
31.7 
22.9 
27.8 
20.3 
18.9 
18.5 
19.1 
47.7 
33.4 
27.0 
30.0 
17.4 
14.2 
14.8 
20.7 
27.4 
57.0 
30.7 
26.5 
20.0 
17.6 
16.8 
17.0 

13.8 
14.6 
13  3 
11.9 
12.2 
10.4 
10.6 

8.9 
14.7 
23.9 
31.7 
55.5 
269.6 

42A   4 

29.4 
27.2 
17.4 
32.3 
76.6 
53.5 
40.4 
39  0 
44.3 
42.8 
33.5 
28.9 
26.9 
22.6 
20.2 
19.3 
15.7 
14.6 
12.2 
14.0 
74.1 
109.3 
109.7 
115.0 
72.7 
53.2 
33.9 
26.1 
25.9 
21.7 

16.7 

14.4 

14.3 

12.5 

12.3 

9.8 

68.8 

41.9 

26.6 

17.4 

14.9 

13.2 

8.7 

9.0 

6.8 

6.2 

4.1 

4.2 

6.5 

6.6 

4.1 

3.9 

3.7 

3.9 

12.8 

174.1 

12.8 

12.9 

37.0 

24.3 

21.5 

31.8 

50.1 

41.1 

26.0 

23.5 

16.2 

12.3 

11.1 

12.2 

9.2 

8.2 

6  3 

4.2 

4.8 

3.6 

2.3 

2.1 

2  1 

2.0 

6.3 

11.1 

9.3 

6.1 

6.0 

2.8 

1.8 

1.8 

1.8 

1.7 

1.7 

1.2 

.9 

.5 

2.1 

3.2 

6.4 

13.2 

11.7 

11.9 

9.8 

8  3 

10.7 

8.2 

12.1 

9.4 

11.2 

11.1 

10. 1 

10  1 

12.0 

9.5 

12.8 

11.9 

10.3 

6.7 

6.0 

4.1 

9.9 

9.4 

9.4 

9.6 

8.7 

8.7 

10.8 

10.6 

8.7 

8  6 

9.3 

8.9 

8.3 

7.0 

7.3 

7.3 

7.8 

7.1 

7.3 

6.9 

6.6 

7.4 

8.7 

12.2 

13.5 

12.6 

13.6 

13.4 

11.0 

10.2 

10.2 

10.2 

10.2 

10.2 

9.7 

10.2 
8.6 
8.5 
7.6 
6.0 
9.6 
8.8 
8.1 
8.3 
8.2 
8.9 
6.5 
8.5 
7.8 
6.3 
6.5 
6.6 
6.1 
5  6 
10.1 
12.2 
9. a 
3.8 
6.3 
4.3 
3.5 
4.0 
2.6 
1.7 
1.7 

1.3 

1.3 

1.3 

2.1 

3.6 

6.0 

6.1 

4.8 

9.6 

34.7 

46.7 

42.9 

28.3 

32.0 

23.1 

17.3 

9.7 

9.0 

11.9 

7.0 

6.2 

7.4 

6.5 

4.3 

6.2 

6.3 

4.1 

4.7 

6.9 

3.7 

4.0 

34.3 
36.0 
68.9 
75.8 
59.8 
94.2 
55.1 
77.4 
56.9 
64.3 
39.3 
29.6 
29.4 
34.1 
31.9 
52.1 
72.5 
51.1 
51.8 
23.7 
26.6 
26.8 
22.8 
34.3 
31.9 
24.6 
24.3 
19  4 
16.2 
12.8 

14.6 

2 

11.7 

3 

9.2 

4 

12.9 

6 

11.7 

6 

10.9 

7 

13.8 

8 

11.01189.2 
11.5  114.4 
11.8  111.7 
11. 0:145. 3 
11.0*164.8 
10.21  00  3 

9.3 

9 

10.2 

10 

11.8 

11 

13.8 

12 

125.9 

If   

257.9 

1 

V> 

11.0 
10.8 
11.5 
10.2 
12.4 
19.6 

83.7 
60.6 
60.5 
33.2 
45.1 
RAH 

141.4 
90.4 

\ 

63.4 

1' 

93.3 

IH 

67.7 

19 

53.8 

20 

19.8    65.4 
17.1    52.9 
16.1     50.4 
14.3  173.5 
13.5  107  8 

34.4 

21 

29.8 

22 

30.2 

23 

15.1 

24 

13.4 

25 

26 

27 

10.7 
9.9 
9.2 
8.7 

70.3 
58  3 
42.8 
35.6 
29.7 
22.4 
22.8 

12.3 

11.3 

9.9 

28 

10.4 

29 

12.3 

30 

11.2 

31 

10.4 

Mean 

30.0 

12.3 

88.5 

41.7 

19.7 

10.5 

8.4 

9.4 

6.8 

11.4 

42.5 

39.2 
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DBAINAGE  TBrBUTABY  TO  LOWSB  HUDSON  BIVEB  ABD 

LOKG  ISLAND  SOUND. 

KINDERHOOK  CREEK  AT  EAST  NASSAU  AND  WILSON'S 

DAM,  RENSSELAER  COUNTY,  N.  Y. 

Gaugings  of  this  stream  were  conducted  by  the  Albany  Water 
Department  during  the  years  1892,  1893  and  1894,  the  results 
of  which  are  of  interest  in  connection  with  measurements  of 
surrounding  watersheds  like  Ten-Mile,  Housatonic  and  Fishkill, 
proposed  possible  sources  of  municipal  supply  for  New  York 
city. 

The  original  Kinderhook  gaugings  have  been  furnished  for 
calculation  by  George  I.  Bailey,  Superintendent  of  the  Albany 
Bureau  of  Water. 

Kinderhook  Creek  is  an  interstate  stream  having  its  source 
in  Hancock  Mountains,  Massachusetts.  It  flows  in  a  south* 
westerly  direction  through  Rensselaer  and  Columbia  Counties, 
N.  Y.,  debouching  into  Hudson  River  at  Stockport.  Its  tribu- 
tary drainage  is  divided  between  New  York  and  Massachusetts, 
as  follows: 

Drainage  in  New  York 304. 7  square  miles 

Drainage  in  Massachusetts  29.3  square  miles 

Total  drainage  above  mouth 334.0  square  miles 


A  gauging  record  was  kept  at  a  weir  erected  across  the 
stream  above  East  Nassau,  July  28  to  November  30  inclusive, 
1892.  The  record  included  the  flow  over  the  thin-edged  weir 
or  dam  and  the  flow  in  the  tailrace  of  the  adjoining  mill.  Read- 
ings of  the  gauge  height  at  both  dam  and  race  were  taken  at 
30-minute  intervals,  from  6.30  p.  m.  to  7  a.  m.  each  day,  and 
the  flow  for  the  several  one-half  hour  periods  were  summated 
to  obtain  the  total  yield  during  the  night. 

The  measurements  in  the  main  stream  were  taken  at  a  com- 
pound weir  consisting  of  a  lower  central  section  50.17  feet  in 
length,  over  which  the  entire  flow  passed  at  ordinary  stages  of 
the  stream;  the  remainder  of  the  dam,  having  a  length  of  92.33 
feet,  was  raised  and  leveled  by  means  of  a  2-inch  plank  to  an 
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elevation  1.20  feet  above  the  central  thin  plate  weir.  When- 
ever the  head  exceeded  1.2  feet  on  the  lower  section,  the  water 
flowed  over  the  entire  dam  142.5  feet  in  length.  The  discharge 
has  been  computed  by  means  of  the  Francis  formula,  allowing 
for  two  complete  end  contractions  for  all  depths  on  the  lower 
section. 

The  drainage  area  above  the  East  Nassau  gauging  station 
is  120.5  square  miles. 

A  second  gauging  station  was  established  on  Kinderhook 
Creek  at  Wilson's  mill  below  Garfield  Reservoir  July  14,  1893, 
and  a  record  maintained  from  that  date  until  December  31, 
1894. 

The  drainage  area  above  the  weir  at  Wilson's  Dam  is  68.2 
square  miles  or  57  per  cent,  of  that  at  East  Nassau.  Readings 
were  taken  at  this  weir  at  6  a.  m.,  12  m.  and  6  p.  m.  of  each 
day. 

The  principal  dimensions  of  the  weir,  which  was  of  the  com- 
pound variety,  were  as  follows: 

Total  length  of  dam 99.22  feet 

Length  of  central  lower  overflow 25 .  00  feet 

Length  of  right  overflow  of  main  dam 37.95  feet 

Length  of  left  overflow,  main  dam 36.27  feet 

Total  length  of  upper  overflow 74.22  feet 

Difference  of  elevation  of  two  spillways  July  1,  to 

May  25,   1894 1.00 

Difference  of  elevation  of  two  spillways  May  27,  to 

December  31,  1894   0.89  foot 


The  accompanying  tables  show  the  mean  daily  flow  in  second- 
feet  at  the  two  Kinderhook  stations  for  the  periods  during 
which  the  records  were  kept.  The  summary  for  Wilson's  Dam 
includes  the  rainfall  on  the  watershed  from  a  private  record 
kept  at  that  station  in  1894. 
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Mean  Monthly  Rwtroff  of  Kinderfiook  Creek  at  Eaet  Naeaau^  Reneeelaer  County^  N.  Y. 

[Drainage  area,  120  square  miles.] 


• 

Maximum, 
second- 
feet. 

Minimnm, 
second- 
feet. 

Mean, 
second- 
feet. 

Mean, 
secoud-feet, 
per  square 

mile. 

Kun-off, 

inches  on 

drainage 

area. 

1892. 

AugU8t 

362.4 

134.6 

44.0 

531.5 

37.0 
35.0 
28.5 
30.1 

97.8 

68.7 

34.7 

121.5 

0.81 
0.55 
0.29 
1.01 

0.93 

•Septeniber 

0.62 

October 

0.33 

November 

1.13 

December 

1894. 
■January 

143.7 

74.7 

351.4 

155.4 

1.19 
0.62 
3.74 
1.29 

1.37 

February 



0.64 

March 

4.30 

April 

, 

1.44 

May 

t;    "^ • 

June 

105.2 
30.5 
15.5 
25.4 
49.4 

0.87 
0.25 
0  13 
0.21 
0.41 

0.97 

July 

0.29 

August 

0.15 

September 

0.24 

October 

0.46 

November 

December 

Mean  Monthly  Run-off  of  Kinderhook  Creek  at  WUeonU  Dam^  ReneeeUur  County^  N.  Y, 

[Drainage  area,  68  square  miles.] 


Maximum, 
second- 
feet. 

Minimum, 
second- 
feet. 

Mean, 
second- 
feet. 

Mean 

second-feet, 

per  sQuare 

mile. 

Run-oflF, 

inches  on 

drainage 

area. 

1893. 
July 

53.8 
256.4 
191.2 
126.6 

93.2 
338.7 

11.8 
8.2 
23.6 
30.2 
32.2 
45.3 

24.9 
44.8 
69.7 
64.8 
55.5 
121.7 

0.37 
0.66 
1.02 
0.95 
0.82 
1.79 

0.43 

Augu.<*t 

September 

October 

0.76 
1.14 
1.09 

November 

0.92 

December 

2.06 

Mein  Monthly  Run-off  of  Kinderhook  Creek  at  Wilson' a  Dim,  Rensselaer  County ^  N.  Y.,  for  1894 

[Drainage  area,  68  square  miles.] 


Mean, 

Run-oflF, 

Rainfall 

Ratios  of 
run-oflF 

to 
rainfall. 

Maximum, 

Minimum, 

Mean, 

second- 

inches 

at 

MONTH. 

second- 

second- 

second- 

feet  per 

on 

Wilson's 

• 

feet. 

feet. 

feet. 

square 
mile. 

diainage 
area. 

Dam, 
inches. 

January 

160.6 

44.8 

81.8 

1.20 

1.38 

2.14 

.64 

February 

74.1 

33.0 

42.6 

0.63 

0.66 

1.36 

.48 

March 

608.9 

40.9 

200.3 

2.94 

3.38 

0  28 

12  07 

April 

May 

151.6 

58.9 

88.7 

1.30 

1.46 

1.23 

1.10 

160.8 

30.8 

60.0 

0.88 

l.Ol 

4.35 

23 

June 

98.9 

16.3 

45.7 

0.82 

0.92 

2.40 

.42 

July 

48.8 

8.7 

17.5 

0.26 

0.30 

3.33 

.00 

August 

16.6 

54.6 

68.5 

164.5 

451.1 

5.2 

4.1 

9.3 

46.5 

44.0 

8.9 

14.5 

28.2 

88.9 

125.3 

0.13 
0.21 
0.41 
1.31 
1.85 

0.15 
0.24 
0.47 
1.47 
2.13 

•  0.70 
3.15 
4.14 
2.40 
2.51 

.21 

September 

.07 

October 

.11 

November. 

.61 

December 

.85 

Year 



;     13.57 

1 

27.99 

.40 

im    " 
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Mean  DaUy  Flow,  in  Second-feet,  of  Kinderhook  Creek  at  Boat  Naeeau,  Rensselaer  County,  N.  Y 

[Drainage  area.  120  square  miles.] 


DAY. 

Jan.    Feb.    Mar     Apr. 

May 

June     July 

Aug. 

Sept. 

Oct.     Nov. 

Dec. 

1892. 
1 

i 

1 

1 

125.39    96.72 
86.73    83.39 
69.42    69.44 

31.62 

.•».!.  93 

2.. 

;           1           '           1 

30.64'  30.07 
31.62    40.61 

3 

;                              1 

4 

' 

1 

59.90    63. 39131. 9;i    61.93' 

6 

53.36 
47.11 

68.12<32.ri5    96.79 

6 

■ 

134.69 

44.02    65.41 

7 

46. 90' 102. 92 
40.40.  76.72 

43  71 
34.26 
41   23 
33.79 
31.46 

62.08 
61.15 
47.74 
59.83 
76.10 

8 

9 

1 

i 

1 

37.28 

61.15 

81.74 

273.64 

169.68 

110.67 

78.96 

66.03 

61.69 
68.12 
51.61 

10 

1 

11 

12 

44.48  36.18    72.07 

13 

39.22  30.27    65.87 
111.14  36.12    61.69 

14 

.  .     .  .  1 

16 

126.32  36.12'  58.12 
76.88.38.28  221.26 

16 

17 

66.73    67.89 
47.27    63.08 
60.37    62.23 
89.69    44.33 

46.66  

45.10    48.05 
44.331  40.30 
39.99'  92.38 

37.97  531.48 
38.59  281.40 
38.13  329.28 
42.78  238.42 
38.13  189.39 
34.66  HKl. 73 
33.63  144.77 
32.24  119.04 

18 

19 

1 

20 

1 

21 

I               1 

. 

22 

1          : 

•     •     •     ■     • 

23... 

' 

24 

1 

25 

1 

46.66 
362.39 

107.42 
61.69 
49.14 

28.52 
28.67 
30.38 
30  85 

99.61 
96.72 
97.34 
88.19 
90.67 
91.76 

26 

27 

294.76 

28 



32.24^ 

187.75    39.22 

29 

! 

37.20  142. fiOl   35.03  30.23 

30 

101.37 
84.94 

99.61    .%.58  31.A2 

31 

96.72 

30.85 

. 

Mean 

63.90^  07.80 

68.70 

34.70  121.50 

Mean  Daily  Plow,  in  Second-feet,  of  Kinderhook  Creek  at  WiUon'e  Daniy  N.  Y. 

[Drainage  area,  68  square  miles.] 


DAY. 

Jan. 

Feb. 

,  Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

1 

1  Nov. 

1 

Dec. 

1893. 
1 

1 

33.0 
53.8 
86.1 
31.8 
29.9 
25.9 
22.0 
26.6 
86.7 
27.0 
22.0 
27.6 
47.9 
80.4 
23.6 
21.1 
19.8 
20.3 
17.2 
16.1 
12.6 
13.5 
13.9 
13.0 
11.8 
21.2 
40  0 

15.2 
13.0 
12.3 
11.2 
10.9 
10.2 
30.0 
50.7 
30.1 
19.5 
14.5 
13.4 

60.9 
47.4 
38.4 
85.7 
31.5 
27.7 
38.1 
81.7 
53.6 
37.7 
31.9 

28.1 

90.7 
71.6 
60.0 
56.0 
63.6 
49.9 
06.8 
63.1 
51.9 
47.3 
55.5 
50.2 
61.7 
111.6 
85.9 
66.2 

58.0 
50   1 

73.2 
64.9 
68.6 
73.8 

68.8 

2 

66.6 

3 

67.1 

4 

l.i>8  1 

6.      .':::;: 

73.9  101.4 

6 ::;!::::: 

1 

65.9!  97.5 

7 i 

1 

60. 3'  0.^  2 

8 

68.7 
54.6 
60.7 
47.4 
46.2 
46.0 
45.4 
42.8 
42.2 
43.2 
46.1 
47.1 
43.6 
42.3 
51.3 
54.7 
47.3 
41.2 

80.1 

9 

80.0 

10 

83.2 

11 

1 

67.7 

12 

63.6 

13 

■ 

. 

11.2      2«  n 

47.0 

14 



....  1 . ... . 

10.4 

^.2 

8.3 

9.2 

11.3 

11.1 

13.6 

12.2 

10.3 

9.1 

82.6 

133 . 9 

23.6 

61.7 

191.2 

166.3 

103.1 

46.3 

15 

67.6 

16 

211.2 

17 

.... 

338.7 

18 

241.4 

19 

109.7  47.1 

128.8  44.8 
87.9    32.4 

70.4  30.2 
63.9    46.3 

57.5  66.8 
A1    4     FA  U 

165.6 

20 

1  ■    " '  ■ 

110.8 

21 

1 

127.7 

22 

'1       ' ' ' 

165.0 

23 

1 

149.4 

24 

1  ■  ■ 

147.9 

25 

171    Q 

26 

94.1      68.4    51.3 

64.3;     66.4    55  2 

164.1      50.1126.6 

256.4.   134.4=120.3 

167  2i    128  5i  QA  A 

32.4  179  A 

27 

42.2 
89.0 
93.2 

136.2 

28 



24  6 

119  2 

29 



20.0 
19.7! 
16.7 

yi%  A 

30 

\ 

78.6  12A  1 

81 

; 

88.71 

83  9 

96  3 

'• 



Mean 

i 

25.0 

44  8      69  8 

lU    ft 

65.6 

121  7 

1 

-B 

Bbpobt  of  Btatb  Enqixbbs. 


[v  I'laa  i»  Stetmd-lx*  «/  KindtrKack  C-mk  at  WOton'*  Dan,  H.  f.— (Coooluiled). 


Feb.   jMu.     Apr.  'H&y   |jun 


4.0'  40. 0|  fi3.0    61.* 


I  July      Aii(.  ,  Sept.  I  Oct.  \  Nov 


S.8ln43.4    B4.B    Se.7 


124. 1 1  19.8 
104  Z I  4S.0 
M.O    44.3 


o'saa.a  7B.3  ; 


t!iSS.7    6S.ll  36.3 


7;i87.7ll23,S;  33.81  67.0 


1  144, BIOS, 7;  72.4 
3  107.6  91.3  SS  S 
0  91.3  84, S  70,4 
,'  S8.S    78,3  ISO. S 


81,8    42, e  200,31  SS,7i  eO.O 


8.9      14.61  28.21     8S.9ll2S.t 


NORMANSKILL  AT  FRENCH'S  MILL.  ALBANY  COUNTY, 
N.  Y. 
The  Normanakill  draiDS  an  area  of  168  aqaare  miles,  lyiog 
between  the  lower  Mohawk  watershed  and  the  northern  drain- 
age slope  of  the  Catskill  Mountains,  and  inclnding  a  portion  of 
the  counties  of  Albany  and  Schenectady.  The  stream  enters 
tide  water  of  Hudson  River  at  Kenwood,  a  suburb  of  Albany. 
A  gauging  record,  showing  the  flow  of  this  stream  from  June  1 
to  December  1,  1891,  is  of  interest  in  connection  with  measure- 
ments of  flow  from  the  adjacent  Catskill  and  Schoharie  water- 
sheds, proposed  as  possible  sources  of  supply  for  Greater  New 
York.  The  volume  of  flow  was  determined  by  means  of  weirs 
erected  at  French's  Mill,  by  the  Bureau  of  Water  of  Albany. 
Mr.  George  I.  Bailey.  Superintendent  of  the  Bureau,  has  fur- 
nished the  original  records  for  computation.  The  stream  is  at 
an  elevation  of  200  feet  above  tide  at  the  point  where  gauged, 
and  receives  the  drainage  from  an  area  of  110.6  square  miles  or 
1S6  per  cent,  of  the  entire  watershed. 


ft. 

JAN. 

>■■, 

MAR. 

NOV. 

s 

? 

so 

30 

I 

l{ 

2 

II 

large  of  Kindrchook  Creek  at  Bvt  Nui 


Counlj,  N.  T.,  189*. 


UlBcharee  of  Klndethoak  CtmIe  at  Wilaon'a  Dam,  Rcnwelaer  CoddI]'.  N.  T., 
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Below  French's  Mill  the  stream  follows  a  tortuous  valley 
relatively  deep  and  narrow,  its  bank  rising  abruptly  from  the 
flood  plain.  The  topography  of  the  lower  Normanskill  is  shown 
on  the  Albany  sheet  of  the  Geological  Survey  Map. 


Mean  DaHy  Flaw  in  Second-feti  of  NarmarUkOi  at  French'*  Mill,  Albany  County,  N.  Y. 

[Dndnaffe  area,  111  square  miles.] 


DAY. 

Jan.     Feb.  ;  Mar.  i  Apr. 

May 

June 

July 

Aug. 

Sept.'  Oct. 

1  m 

Nov.  1  Dec. 

1891. 
1            

-_       -_'.-__ 

25.67  10.38 

R  R4 

A.24I    R  00 

7.98    20.16 

2*. . ! i 

I 

20.3114.52    8.53  18.44:10.09 

9.84    18.91 

3 

•   •   • 

..... 

44.64  12.76  12.71 

12.23 
9.39 

7.78 
4.87 

7.98    17.98 

4 

44.64  11.39 

8.74 

9.68    24.49 

5 

L 

44.64  11.39  16.89    9.14    7.94 
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Mean  Monthly  RvnH>if  of  NormanakOl  at  French' t  MtU,  Albany  County,  N.  Y. 

[Drainage  area,  111  square  miles.] 


DATE. 


T    ^  1891. 

June 

iiwjst..'.".; ;;;; 

oeptembw 

October 

{{ovsmbw 

I>eQember 


Maximum, 
second-feet. 


Minimum, 
second-feet. 


01 


44.6 

10.1 

18.1 

7.3 

16.7 

^ 

6.9 

18.4 

t 

":  4.6 

34.1 

1 

4.9 

142.0 

6.9 

84.3 

J 

'18.0 

"' 

m  4 

Mean, 
second-feet. 


26.2 
10.2 
8.7 
8.1 
10.6 
21.7 
57.2 


Mean, 

second-feet 

p>er  square 

mile. 


24 

,09 
.08 
.07 
10 
0.20 
0.61 


0. 
0. 
0. 
0. 
0 


Run-off, 

inches  on 

drainage 

area. 


0.27 
0.10 
0.09 
0.08 
0.11 
0.22 
0.59 
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GAUGING    OF    STREAMS    PROPOSED    AS    SOURCES   OF 
PUBLIC  WATER  SUPPLY  FOR  NEW  YORK  CITY. 

Through  the  co-operation  of  the  Department  of  Water  Supply 
of  New  York,  George  W.  Birdsall,  Chief  Engineer,  a  series  of 
gaugings  of  streams  which  have  been  proposed  as  possible 
source  of  future  municipal  water  supply  for  Greater  New  York 
have  been  undertaken.  The  gaugings  include  streams  draining, 
for  the  most  part,  timber  covered  mountainous  areas  in  south- 
eastern New  York  State,  on  both  the  Catskill  and  Connecticut 
■ides  of  Hudson  River. 

In  June,  1901,  a  reconnaissance  was  made  of  Catskill  and 
Esopus  Creek,  Wallkill  River  and  Rondout  Creek,  west  of  the 
Hudson;  and  Fishkill  Creek  and  Ten  Mile  River,  east  of  the 
Hudson.  Nearly  the  entire  length  of  each  stream  was  traversed 
and  a  site  for  a  gauging  station  selected  on  each.  Early  in  July 
the  stations  were  established,  with  the  exception  of  that  on  Ten 
Mile  River.  Persons  living  near  at  hand  were  employed  as 
gauge  readers  to-  take  observations  of  the  stage  of  the  stream 
twice  each  day. 

One  object  of  the  gaugings  has  been  to  determine  the  avail- 
able run-off  for  storage  of  the  several  streams,  at  sites  selected 
for  storage  reservoirs.*  It  was  not  practicable  in  most  cases 
to  locate  a  gauging  station  precisely  at  the  foot. of  the  water- 
shed tributary  to  the  proposed  reservoir.  The  relation  between 
the  estimated  drainage  area  at  the  reservoir  sites  and  at  the 
gauging  station  on  each  stream  is  shown  below: 


STREAM. 


Location  of 
gmuging  station. 


Ten  Mile  River i  Dover  Plains,  N.  Y. 

Housatonic  River 1  Gaylordsville,  Conn. 

CatBkiU  Creek i  South  Cairo.  N.  Y. . 


Esopus  Creek. 
Wallkill  River. 
Rondout  Creek. 
FishkiU  Creek. . 


Kingston,  M.  Y. 
New  Palts,  N.  Y. 
Rosendale.  N.  Y. 
Glenham.  K.  Y. . 


Drainaok  Ark  a  in  Sq.  Milxa. 


Above 
I   proposed 
I  reservoir. 


195 
1.020 
260 
312 
735 
365 
198 


^nSTnT    '     Above 


195 
1.580 
394 
417 
779 
6360 
204 


a  These  reservoirs  ai«  dewjribed  in  the  Report  on  New  York's  Water  Supply,  by  John  R. 
Freeman. 

h  Above  junction  with  Wallkill  River. 
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DlBCharge  of  Normans  Kill  at  Freccb'e  Millt,  Albany  County,  N.  Y.,  1891. 
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The  gaugings  at  each  of  the  stations  referred  to  in  the  table 
are  made  by  means  of  the  current  meter;  the  discharge  measure- 
ments during  1901  having  mostly  been  made  by  resident  hydro- 
graphers  A.  E.  Place  and  W.  W.  Schlecht,  and  during  1902  by 
H.  K.  Barrows,  P.  M.  Churchill  and  P.  H.  Tillinghast.  Velocity 
observations  are  taken  at  horizontal  intervals  of  Ave  feet  across 
the  entire  width  of  the  channel,  the  current  meter  being  sub- 
merged 0.6  depth  of  the  sounding  at  each  5  foot  station.  In 
order  to  determine  whether  the  velocity  so  obtained  is  the  true 
mean  velocity  desired,  observations  of  velocities  in  vertical 
planes  have  been  take  at  intervals  of  0.5  foot  of  depth  from  sur- 
face to  bottom.  At  a  number  of  the  stations  the  stream-bed 
consists  of  a  rock  strata  overlaid  with  inwashed  sand  or  gravel. 
The  vertical  velocity  observations  are  repeated  from  time  to 
time  to  determine  whether  these  deposits  have  shifted  in  posi- 
tion in  such  a  way  as  to  sensibly  affect  the  rating  curve  of  the 
cross  sections.  During  the  winter  similar  vertical  velocity 
curves  are  obtained  to  determine  the  effect  of  the  increased 
wetted  perimeter  due  to  ice  covering  the  stream. 

Wallkill,  Housatonic,  and  Ten  Mile  Rivers  are  interstate 
streams.  The  first  receives  tributary  drainage  from  New  York, 
but  does  not  itself  flow  through  New  York  State.  Ten  Mile 
River  lies  mostly  in  New  York,  though  the  lower  few  miles  of 
its  course  and  its  mouth  are  in  Connecticut.  Wallkill  River 
has  its  headwaters  in  New  Jersey,  but  most  of  its  channel  and 
watershed,  as  well  as  its  outlet,  are  in  New  York. 

The  results  of  gaugings  at  a  station  on  Housatonic  River, 
established  in  1900  by  the  United  States  Geological  Survey, 
and  of  gaugings  of  Croton  River  by  the  Department  of  Water 
Supply  of  New  York,  have  been  included  in  this  division  of  the 
report. 


O/! 
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CATSKILL  CREEK  AT  SOUTH  CAIRO,  GREENE  COUNTY,  ^ 

N.  Y. 

The  drainage  basin  of  this  stream  receives  the  run-ofF  from 
the  north  slope  of  the  Catskill  Range,  and  lies,  for  the  most 
part,  in  the  timbered  highlands  of  Greene  County,  Its  source 
is  in  a  swamp  at  Franklinton,  the  opposite  side  of  which  drains 
into  Schoharie  Creek.  The  stream  enters  tide  water  of  Hudson 
River  at  Catskill.  The  lowest  two  miles  of  its  course,  below 
the  influx  of  Kaaterskill  Creek,  being  slack  water.  From 
Eaaterskill  Creek,  to  Leeds,  a  distance  of  three  miles,  it  flows  - 
through  a  gorge  formed  of  tilted  strata  of  bluestone,  affording 
within  this  distance  a  fall  of  180  feet.  The  topography  of  the 
watershed  is  shown  on  the  Durham,  Coxsackie,  and  Catskill 
Atlas  Sheets  of  the  United  States  Geological  Survey.  The 
stream  flows  over  a  rock  bed  through  much  of  its  course.  The 
slopes  of  the  drainage  basin  are  precipitous  and  there  are  no 
lakes,  and  little  artificial  storage.  The  stream  is  subject  to 
wide  variations  in  flow.  High  water  marks  observed  at  the 
Woodstock  Dam,  indicate  a  freshet  discharge  in  the  spring  of 
1901,  of  21,000  second-feet,  or  100  second-feet  per  square  mile 
from  the  tributary  drainage  area  of  210  square  miles. 

The  principal  tributary  of  Catskill  Creek,  above  the  station 
at  South  Cairo,  is  Basic  Creek,  entering  at  Freehold.  The  re- 
ported high  water  mark  on  the  dam  at  Freehold  indicates  a 
maximum  freshet  discharge  for  Basic  Creek  of  3,330  second-feet 
or  81  second-feet  per  square  mile  from  the  tributary  drainage 
area  of  41  square  miles. 

The  gauging  station  is  located  at  the  highway  bridge  in  the 
Village  of  South  Cairo,  and  was  established  July,  1901.  A  16- 
foot  boxed  weight  gauge  divided  to  feet  and  tenths  was  fastened 
to  cross  pieces  on  horizontal  chords  of  the  second  section  of 
bridge  from  the  right  bank,  downstream  side.  The  total  span 
of  the  bridge  is  194.5  feet  between  abutments,  the  faces  of  which 
are  vertical.  The  stream-bed  is  of  earth  for  twenty-flve  feet 
from  the  right-hand  abutment.  At  this  point  a  bluestone  rock 
ledge  outcrops,  covered  in  patches  with  loose  shingle  and  shift- 
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ing  gravel.    The  bench  mark  is  on  "  O  "  near  outer  corner,  up- 
stream side  of  bridge  seat,  on  right  hand  abutment. 

Elevation  of  bench  mark 100.00 

Elevation  water  surface  when  gauge  reads  zero 78.71 

Center  of  highway  50  feet  to  left  of  end  of  bridge 97.11 


The  entire  flow  of  the  stream  at  all  stages  passes  under  this 
bridge.  High  water  marks  observed  at  the  bridge  indicate  a 
maximum  elevation  of  the  water  surface  of  96.2  feet,  equivalent 
to  a  gauge  reading  17.5  feet.  The  stage  of  the  stream  is  ob- 
served each  morning  and  eveqing  by  the  gauge  reader  Mr.  C.  F. 
Abrams.  The  following  table  shows  the  result  of  discharge 
measurements  which  have  been  made.  During  extreme  low 
water  the  current  meter  measurements  are  made  by  wading  at  a 
point  400  feet  below  the  gauging  station. 
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Current  Meter  Diaeharffe  Meaeuremenie  of  CatakiU  Creek  at  South  Cairo^  Cfreene  County,  N,  Y. 


DATE. 


1901. 

October  10 

October  4 

November  8 

AuffUflt  19 

September  23 

November  9 

July  4 

August  1 

October  22 

September  7 

AuffU8t  9 

July  25 

September  2 

August  27 

July  17 

July  20 

1902. 

June  13 

June  24 

AugUMt  27 

September  5 

June  3 

May  23 

September'  22 

July9 

May  10 

AuguBt  13 

November  7 

December  3 

October  10 

April  22 

August  2 

December  18 

July  23 

April  11 

March  13 


Mean 

gauge 

heignt. 

feet. 


Discharge, 

secona- 

feet. 


2.58 
2.70 
2.70 
2.70 
2.74 
2.75 
2.75 
2.80 
2.82 
2.92 
3.00 
3.00 
3.00 
3.12 
8.50 
3.60 


2.69 

2.70 

2.74 

2.79 

2.82 

2.83 

3.32 

3.365 

3.47 

3.49 

3.80 

3.90 

3.92 

4.06 

5.36 

5.45 

6.11 

6.86 

8.66 


23.3 
25.6 
27.6 
39.6 
35.6 
42.3 
60.9 
47.9 
54.2 
68.8 
81.5 
81.9 
87.0 
121.4 
260.3 
307.5 


40.6 

43.5 

39.4 

50.0 

49.5 

51.1 

121.0 

113.5 

133.0 

135.0 

235.0 

275. 

242.0 

320.2 

1005.0 

1054.0 

1602.0 

2312.0 

5483.0 


Hydrogn4>her. 


HoUister  and  Schlecht. 
W.  W.  Schlecht. 
W.  W.  Schlecht. 
Hollinter  and  Place. 
W.  W.  Schlecht. 
W.  W.  Schlecht. 
Horton  and  HoUister. 
A.  E.  Place. 
W.  W.  Schlecht. 
A.  E.  Place. 
A.  E.  Place. 
A.  E.  Place. 
A.  E.  Place. 
A.  E.  Place. 
Presaey  and  Place. 
A.  E.  Place. 


W.  W.  Schlecht. 
W.  W.  Schlecht. 
H.  K.  Barrows. 
H.  K.  Barrows. 
W.  W.  Schlecht. 
W.  W.  Schlecht. 
P.  M.  Churchill. 
H.  K.  Barrows. 
W.  W.  Schlecht. 
H.  K.  Barrows. 
F.  H.  Tillinghast. 
F.  H.  Tillinghast. 
P.  M.  ChurchiU. 
W.  W.  Schlecht. 
H.  K.  Barrows. 
F.  H.  Tillinghast. 
H.  K.  Barrows. 
W.  W.  Schlecht. 
Horton  and  Schlecht. 


A  gauging  station  was  made  through  ice  0.2  to  0.7  feet  thick 
at  a  point  200  feet  below  the  highway  bridge  by  W.  W.  Schlecht, 

December  9,  1901. 

Gauge  height  3.30 

Discharge,  second-feet 109.5 

A  measurement  made  February  27,  1902,  with  the  stream 

obstructed  by  ice,  showed  the  discharge  363  second-feet,  gauge 

height  4.72.    The  stream  was  frozen  from  bank  to  bank  to  a 

depth  of  6  to  8  inches. 

ESOPUS  CREEK  AT  KINGSTON,  ULSTER  COUNTY,  N.  Y. 

Esopus  Creek  has  its  source  in  Winnisook  Lake  on  the  north- 
western slope  of  Slide  Mountain,  the  highest  peak  of  the 
Catskills. 

From  Big  Indian  to  Olive  Bridge,  the  stream  flows  through  a 
deep  valley,  flanked  on  both  sides  by  timber-covered  mountains. 
Numerous  sites  for  dams  or  storage  reservoirs  are  oflfered  at 
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points  where  the  valley  broadens  out  for  a  short  distance  to 
receive  the  inflowing  waters  of  tributaries.  The  most  notable 
are  at  Big  Indian,  where  Birch  Creek  enters;  at  the  mouth  of 
Bush  Kill,  at  Shandaken ;  at  the  mouth  of  Stony  Clove  Creek,  at 
Phoenicia;  at  Cold  Brook,  where  Little  Beaver  Kill  enters;  and 
at  Olive  Bridge.  The  stream  channel  is  relatively  broad  and 
shallow.  The  bed  is  covered  with  cobble  and  small  boulders 
left  behind  after  the  erosion  of  drift  deposits  which  formerly 
filled  the  valley.  The  descent  of  the  stream  is  rapid  though  not 
precipitous  until  Olive  Bridge  is  reached.  At  this  point,  the 
stream  flows  over  a  rock  led^e  in  a  narrow  gorge  forming 
Bishop's  Falls.  The  natural  fall  is  22  feet  and  is  increased  xo 
28  feet  by  a  timber  dam  on  the  crest  of  the  ledge.  This  dam 
was  originally  constructed  in  1828.  High-water  marks  at  Olive 
Bridge,  just  below  the  falls,  indicate  that  the  stream  is  sub- 
ject to  fluctuations  of  stage  of  30  feet  or  more  in  a  gorge  100 
feet  wide.  Below  Bishop's  Falls  ^the  stream  flows  through  a 
narrow  gorge  for  some  distance,  after  whicB  the  valley  broadens 
out  and  the  slopes  become  more  gentle. 

At  Kingston  the  stream  turns  northward  and  flows  parallel  to 
Hudson  River  to  Saugerties.  A  second  notable  water  fall  occurs 
at  Glen  Erie,  where  a  short  cascade  occurs  involving  a  fall  of 
56  feet.  The  final  descent  to  tide  water  at  Saugerties  is  made 
through  a  fall  of  42  feet. 

The  gauging  station  was  established  at  Washington  Avenue 
Bridge  in  Kingston  July  5,  1901.  This  bridge  has  a  clear  span 
of  116.6  feet  between  abutments,  which  are  nearly  vertical.  In 
addition,  there  is  on  the  left-hand  side  an  overflow  channel  19 
feet  in  width.  A  boxed  weight  gauge,  reading  from  zero  to 
15  feet,  with  the  scale  graduated  to  tenths  of  feet,  was  secured 
to  the  horizontal  bridge  chords  on  the  upstream  side  near  the 
left-hand  end  of  the  bridge.  Gauge  readings  are  taken  each 
morning  and  evening.  The  obsei*ver  is  John  Douglas.  A  cir- 
cular chisel  draft  cut  in  the  corner  of  the  coping  of  the  right- 
hand  abutment  forms  the  bench  mark. 

Elevation  of  bench  mark 100.00 

Elevation  of  water  surface  when  gauge  reads  zero. .  68.27 
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Owini;  to  anfavorable  conditions  at  the  bridge*  ganginga  dar- 
ing extreme  low  water  and  daring  freshets  are  made,  the  former 
bj  wading  at  a  point  near  the  bridge,  and  the  latter  at  the  Ulster 
and  Delaware  Railroad  Bridge,  one-foarth  mile  apstream.  The 
maximum  stage  of  the  stream  corresponds  to  a  gange  reading 
of  nearly  25  feet  December  15,  1901,  the  stream  attained  a 
maximnm  gaage  reading  of  22.75  feet 

Curremt  MUtr  IHaekarge  MmturemenU  of  EttpmM  Crtek  ai  Kimgttem,  VlMer  Countw,  N.  Y. 


DATE. 


1901. 

Auctj*t  5*. 

July  22 

July  18 

July  r, 

July  19 

November  18 

8*r[>t♦;rn^^r  '2f', 

BeptemhM^r  26 

Auffij«it  19 

Octol^er  10 

Octolier  10 

Octoljer  8 

Novernt^r  1 

Noverrl*er  14 • } 

September  21 

Auffurt  10 

Novfrnber  26 

October  3 

Septemljer  6 

Auffij«it  29 

Oct'AxiT  21 

AuKij««t  8 

8**T»tfrrnl>er  4 

AuRijKt  27 - 

Ortolx-r  16 

J)eo<*mV>er  19 

December  11 

December  30 


June  16 

September  4. . 

AuffUHt  21 

June  26 

June  6 

July  16 

November  22. 

July  9 

May  14 

September  23. 
November  11. 
AtifftiHt  12. . .  . 

May  24 

June  5 

November  5., 

April  23 

May  14 

July  30 

July  24 

Ortiiber  4 

March  12 

April  30 

I)i'rc!nl>er  18  . 

April  10 

I)#*ccriihcr  22  , 
March  1 


1902. 


Gaa«e 
height. 

Dtacfaane, 
aeeood- 

feet. 

feet. 

3.60 

39.9 

3.80 

64.2 

4.10 

144.9 

4.32 

148.0 

4.40 

172.7 

4.45 

126.5 

4.55 

167.8 

4.55 

150.4 

4.60 

180.2 

4.62 

165.8 

4.62 

188.1 

4.70 

178.2 

4.74 

184.3 

4.75 

195.4 

4.78 

200.3 

4.85 

239.2 

5.06 

244.7 

5.26 

329.4 

5.46 

352.2 

5.50 

364.3 

6.56 

380.8 

5.65 

396.1 

6.11 

554.3 

6.26 

728.6 

6.64 

785.2 

8.35 

1.472.0 

11.46 

1.720.8 

12.15 

.     3.989.0 

4.48 

135.8 

4.49 

133 

4.94 

191 

6.02 

225 

5.03 

234.6 

5.13 

268.8 

5.45 

272 

5.81 

*         450.4 

5.83 

422 

5.87 

449 

6.00 

416 

6.28 

550 

6.38 

6274 

6.41 

6272 

6.56 

594 

6.94 

828.3 

7.14 

6508 

7.65 

1.155 

8.11 

1,348 

;         9.32 

1,890 

9.90 

2.843 

10.28 

2.813 

13.00 

3.416 

,       13.37 

.     5,021 

16.00 

8,694 

20.38 

C12.620 

A.  £.  Place. 
A.  E.  Place. 
A.  E.  Place. 
Uorto&  and  HoDiater. 
A.  E.  Place. 
W.  W.  Schleeht. 
W.  W.  Scfaleeht. 
W.  W.  Schleeht. 
HoUisterand  Plaoe. 
W.  W.  Schleeht. 
Georce  B.  HoUistar. 
W.  W.  Schleeht. 
W.  W.  Schleeht. 
W.  W.  Schleeht. 
W.  W.  Schleeht. 
A.  E.  Place. 
W.  W.  Schleeht. 
W.  W.  Schleeht. 
A.  E.  Place. 
A.  E.  Place. 
W.  W.  Schleeht. 
A.  E.  Place. 
A.  E.  Place. 
A.  E.  Place. 
W.  W.  Bchleohi. 
W.  W.  Schleeht. 
W.  W.  Schlecht.a 
W.  W.  Schleeht. > 


W.  W.  Schleeht. 

H.  K.  Barrows. 

H.  K.  Banrowa. 

W.  W.  Schleeht. 

W.  W.  Schleeht. 

H.  K.  Banrowa. 

F.  H.  Tilluiffhast. 

Barrows  A  Schleeht. 

W.  W.  Sohlecht. 

P.  M.  Churchill. 

F.  H.  TiUinshast. 

H.  K.  Barrows. 

W.  W.  Schleeht. 

W.  W.  Sohlecht. 
.  F.  H.  TiUinghaai. 

W.  W.  Schleeht. 

W.  \^.  Sohlecht. 
'  H.  K.  Barrows, 

H.  K.  Barrows. 

P.  M.  Churchill. 
I  Horton  A  Schleeht. 
i  W.  W.  Schleeht. 

F.  H.  Tillinichast. 

W.  W.  Schleeht. 

F.  H.  Tillinjfhast. 
!  W.  W.  Sohlecht. 


a  Backwater  from  ice  dam  300  yards  down  stream. 

b  Meanured  at  Glasgow  Bridi^,  Glen  Erie. 

c  Large  quantities  of  floatinc  ice  in  the  stream.    Surface  velocities  used. 


Ekpiu  Crwk,  looliini 
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The  following  meaBurements  were  also  made  during  the  period 
of  ice  obstruction  by  W.  W.  Schlecht. 

February  20,  1902,  gauge  height  6.38,  discharge  246  second- 
feet,  river  partly  frozen  over. 

February  16,  1902,  gauge  height  6.60^  discharge  337  second^ 
feet,  river  mostly  frozen  over. 

February  7,  1902,  gauge  height  6.83,  discharge  630  second- 
feet,  river  partly  frozen  over. 

September  29,  1902,  1.30  p.  m.,  the  stream  attained  a  flood 
B^^g^9  giving  a  reading  of  26.26  on  the  gauge. 

Drainage  Arta  of  EwpiM  Cretk^ 


LOCATION. 


AboTe'mouth  at  Saugertias. 
Above  Glen  Erie  Falla. 


Above  gauging  statioa,  Kingstton. . 
Above  BiBhop^8  FaUs,  OUve  Bridge. 


Square 
milee. 


417 
400 
312 
234 


A  current  meter  measurement  of  Esopus  Creek  was  made  by 
E.  G.  Paul  of  Broadhead's  Bridge,  August  14,  1900.  The  dis- 
charge was  92  second-feet. 

From  a  report  of  M.  E.  Evans,  C.  E.,  to  the  Saugerties  Manu- 
facturing Company  in  1899,  the  following  estimate  of  the  mean 
flow  of  Esopus  Creek  at  Saugerties  during  the  several  months 
of  .the  driest  year  has  been  taken.  The  method  of  obtaining 
these  results  is  not  stated. 


MONTH. 


January*  •• 
February.. 
Marcb. . . . 

April 

May 

June 

July 

August.... 
September. 
October. . . 
November. 
December. 


Flow  in 
tecond-feet. 


686 
706 
733 
6.'>8 
442 
304 
98 
147 
152 
244 
456 
489 


Flow  in 

second-feet 

per  Bouare 

mile. 


1.41 

1.69 

1.76 

1.68 

1.06 

.73 

.24 

.35 

.36 

.68 

1.09 

1.17 


Mr.  Evans  states  that  on  December  10, 1878,  occurred  the  high- 
est known  freshet  in  the  stream.  This  resulted  from  a  snowfall 
of  six  inches,  followed  by  continuous  excessive  rains  for  three 
days,  terminating  in   a   downpour  of  unusual   severity.     The 
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stream  flowed  in  its  highest  stage  13  to  14.5  feet  in  depth  over 
the  crest  of  the  dam,  330  feet  in  length,  indicating  a  flood  dis- 
charge of  from  60,000  to  60,000  second-feet,  or  from  120  to  145 
second-feet  per  square  mile. 

Water  is  diverted  from  Sawkill  Creek,  a  tributary  of  Esopua 
Greek,  for  the  supply  of  Kingston.  Sawkill  Creek  has  its  source 
in  Echo  Lake,  2,060  feet  above  tide,  and  flows  southeasterly, 
entering  Esopus  Creek  four  miles  below  the  city  of  Kingston. 
Its  channel  is  very  precipitous  and  numerous  waterfalls  occur. 
Two  reservoirs  have  been  constructed,  the  lower  one  at  an 
elevation  of  350  feet  above  tide.  The  amount  of  diversion  varies 
from  1.5  to  3  second-feet. 

Gaugings  of  Sawkill  Creek  by  the  late  William  R.  Button 
indicate  the  flashy  and  torrential  character  of  the  run-off  from 
Esopus  water-shed.^  Mr.  Button's  measurements  showed  a  mini- 
mum discharge  of  1.5  second-feet  at  a  point  1.5  miles  above  the 
mouth.  In  April,  1895,  the  melting  of  a  twelve-inch  fall  of  snow 
occasioned  by  warm  winds  and  heavy  rain,  produced  a  flow  of 
nearly  8,000  second-feet  estimated  discharge  over  the  spillway 
of  the  lower  reservoir.  In  1896  it  is  estimated  that  a  similar 
flood  furnished  over  8,000  second-feet.  These  eartreme  floods  are 
of  very  short  duration,  the  water  remaining  at  its  maximum 
stage  not  more  than  an  hour  or  so.  The  drainage  area  above  the 
point  where  the  measurements  were  made  is  35  square  miles. 

Ettimated  Extremes  of  Di9charge  of  Sawkill  Creek, 

DnCHABOB. 


Seoond-feet. 


Minimum 1.25 

Maximum I       8,000. 


Second-feet 

per  square 

mile. 


.030 
229. 


CurrerU  Meter  Diecharge  MeaeuremenU,  Sawkill  Creek,  Four  Milee  Ahow  Mouth. 


DATE. 


DincharEe. 

aeoono- 

feet. 


Hydroffrapher. 


September  30.  1901 i  63.6      W.  W   Schleclit. 

October  21,  1901 i  24  W.  W.  Schlecht. 


I 


h  Water  Supply  and  IrriRation  Paper,  U.  S.  Qeol.  Survey,  No.  35.  pp.  01-62. 
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liONDOUT   CREEK   AT   ROSENDALE,    ULSTER    COUNTY, 

N.  Y. 

Rondout  Creek  has  its  source  in  the  heart  of  the  timber- 
covered  mountain  group  forming  Wittemberg  Chain.  It  flows 
southi^asteriy  to  Napanoch,  where  it  encounters  the  foot  of 
Shawangunk  Range,  turns  abruptly  to  the  northeast  and  enters 
the  Hudson  River  at  Rondout.  Its  watershed  on  the  south  is 
very  restricted,  as  it  is  separated  from  the  Wallkill  River  only 
by  the  narrow  Shawangunk  Ridge.  Notable  waterfalls  occur 
at  Honk  Falls  and  Napanoch  over  Hudson  River  shale,  and  on 
Good  Beer  Kill  above  Ellenville.  On  Good  Beer  Kill  there  is 
a  total  fall  of  870  feet  from  the  Cape,  three  miles  above  Ellen- 
ville to  Ellenville.  Of  this  about  200  feet  are  concentrated  in  a 
series  of  cascades  called  Hanging  Rock  Palls. 

Water  power  was  originally  developed  at  Napanoch  in  1754. 
At  present  there  are  five  dams  in  this  village,  utilizing  a  total 
of  115  feet  fall.  A  series  of  cascades,  involving  a  descent  of 
about  50  feet,  occurs  at  High  Falls,  where  the  water  flows  over 
Rosendale  cement  rock. 

The  gauging  station  was  established  at  the  highway  bridge 
in  Rosendale,  three  miles  above  the  junction  with  the  Wallkill, 
July  6,  1901.  Readings  of  the  river  stage  are  taken  each  morn- 
ing and  evening  by  A.  E.  Huben.  A  15-foot  decimal  scale  in  a 
wooden  box,  with  weight  and  wire  for  observing  the  gauge 
height,  is  supported  by  outriggers  fastened  to  the  chords  and 
floor-beams  near  the  center  of  the  downstream  side  of  the  bridge. 
The  bridge  has  a  single  span  of  136  feet.  The  bed  of  the  channel 
is  rock  and  the  entire  flow,  aside  from  diversion  to  the  Delaware 
and  Hudson  Canal,  described  elsewhere,  passes  under  the  bridge 
at  all  stages.  The  current  is  sluggish  during  extreme  low  water. 
Gaugings  of  low  stages  of  the  stream  are  made  by  wading  at  a 
ford  one  mile  downstream.  The  bench  mark  is  an  "  0  "  cut  in 
the  upstream  corner  of  the  bridge  seat  right-hand  abutment. 

Elevation  bench  mark 100.00 

Elevation  water  surface  when  gauge  read  zero 67.97 
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Dravnage  Area*  of  Rcndoul  Crtdc. 


LOCATION. 


Above  Honk  FalU I 

Above  High  Falls 

Above  Gausinf  Station,  Roeendale 

Above  Junction  with  Walkill  River , i 

Below  Junction  with  WaJkill  River ' 

Above  mouth  at  Rondout j 


Square 
miles. 

88 

365 
36» 

1.148 
1,164 


CurrefU  Meter  Di§eharoe  MetuuremenU  of  Rondoui  Crtdc  at  BoeendaU,  UlaUr  County,  N,  Y. 


DATE. 


Gauise 

height, 

feet. 


1901. 

July  18 

August  6 

November  7 

September  24 

October  11 

October  11 

November  16 

July  6 / 

August  15 

October  7 

September  7 

August  20 

October  18 

August  28 

August  8 

September  4 

December  21 

September  3 

December  12 

November  26 

December  80 

1002. 

September  25 

July  16 

July  18 

August  20 

June  6 

June  20 

November  21 

December  2 

April  28 

May  12 

November  4 

August  7 

July  29 

March  21 

March  ] 

April  11 

December  17 


6.30 
6.40 
6.42 
6.45 
6.47 
6.47 
6.55 
6.55 
6.55 
6.60 
6.90 
6.94 
7.03 
7.15 
7.50 
7.56 
7.60 
7.80 
8.00 
7.21 
11,95 


6.31 
6.33 
6.33 
6.33 
6.38 
6.42 
6.55 
6.70 
6.83 
6.855 
7.00 
7.39 
7.40 
8.07 
17.60 
11.78 
12.8 


Dischaige, 
second- 
feet. 


118.2 
99.4 
138.2 
139.6 
163.2 
201.8 
183.0 
319.0 
225.4 
217.5 
426.7 
526.4 
509.9 
644.6 
745.4 
8.S6.1 
772.0 
1,200.0 
1/490.8 
675.4 
5.353  0 


.9 
.2 


167 

141 

137 

145 

163 

106 

283.4 

367 

382 

421 

570 

838 

888 

1,529 

13.036 

5,665 

7,928 


Hydrographer. 


A.  E.  Place. 
A.  E.  Place. 
W.  W.  Schlecht. 
W.  W.  Schleoht. 
W.  W.  Schlecht. 
G.  B  Hollister. 
W.W.  Schlecht. 
Horton  and  HoUister. 
A.  E.  Place. 
W.  W.  Schlecht. 
A.  R.  Place. 
Holliner  and  Place. 
W.W.  Schleoht. 
A.  E.  Place. 
A.  E.  Place. 
A.  E.  Place. 
W.W.Shleoht.a 
A.  E.  Place. 
W.  W.  Schlecht. 
W.  W.  Schlecht. 
W.W.  Schlecht.  a 


P.M.ChurchiU. 
H.  K.  Barrows. 
H.  K.  Barrows. 
H.  K.  Barrows. 
W.  W.  Schlecht. 
W.  W.  Schlecht. 
F.  H.  Tillinghast. 
F.  H.  Tillinghast. 
W.W.  Schlecht. 
W.W.  Schlecht. 
F.  H.  TiUinghast. 
H.  K.  Barrows. 
H.  K.  Barrows. 
W.  W.  Schlecht. 
W.  W.  Schlecht. 
W.W.  Schlecht. 
F.  H.  Tillinghast. 


a  Stream  somewhat  obstructed  by  shore  ice. 


Additional  measurements  were  made  by  W.  W.  Schlecht  while 
the  river  was  frozen  oyer  as  follows: 

February  18, 1902,  gauge  height  7.70,  discharge  342  second-feet. 
The  river  was  frozen  over  from  bank  to  bank  and  slush  had  col- 
lected below  the  ice. 

February  26,  1902,  gauge  height  8.13,  discharge  543  second* 
feet;  slush  below  the  ice  made  an  unsatisfactory  record. 
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Febrnary  26,  1902,  gauge  height  8.43,  discharge  684  second- 
feet;  ice  covered  the  river  from  bank  to  bajik  and  sIuBh  had  coi- 
lected  underneath. 

Daav  Oaua*  Btitht  ef  Bmdmu  Cnak  at  RotndaU.  UltlB-  Cmntg,  N,  Y. 


B  Biihut  ntCT,  12.65,  ■ 


^l>;Hicbest.mt«r,  IS.O  ai 
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DIVERSION  FROM   BONDOUT  CREEK   TO  FEED   DELA- 
WARE AND  HUDSON  CANAL. 

Tbe  Delaware  and  Hudson  Canal  utilizes  slackwater  from 
the  month  of  Rondout  Creek  to  Eddyville.  From  the  head  of 
the  pond  above  Eddyville  dam  the  canal  rnns  parallel  to  Ron- 
dout River  as  far  as  Napanoch.  From  Napanoch  to  Summit- 
ville  it  follows  the  valley  of  Sandberg  Creek,  tributary  to 
Rondout  River  at  Napanoch.  Numerous  dams  on  Sandberg 
Creek,  also  dams  on  Rondout  Creek  at  Port  Hickson  and  High 
Falls,  formerly  supplied  the  canal  with  water  from  its  Sum- 
mitville  level  to  Hudson  River  tide  water.  The  Delaware  and 
Hudson  Canal  was  originally  constructed  in  1850.  In  1898  it 
was  abandoned  from  Honesdale,  Pa.,  to  Ellenville,  N.  Y. 
August  1,  1901,  the  remaining  canal,  with  the  exception  of  that 
from  High  Falls  feeder  to  Rondout,  was  abandoned.  The 
gauging  station  on  Rondout  Creek  at  Rosendale  is  situated 
opposite  the  canal  level  between  locks  6  and  7.  The  water 
supply  is  entirely  drawn  from  the  dam  and  feeder  on  Rondout 
Creek  below  High  Falls.  A  current  meter  measurement  of 
the  flow  in  the  feeder  September  19,  1901,  showed  the  diver- 
sion from  Rondout  Creek  to  be  28  second-feet  at  the  dam.  A 
measurement  of  the  outflow  from  the  Rosendale  level  showed 
the  flow  in  the  canal  past  the  gauging  station  to  be  10  second- 
feet,  the  remainder  of  the  diverted  water  having  been  returned 
over  three  intervening  waste-weirs. 

The  presence  of  the  canal  parallel  with  the  river  probably 
increases  the  loss  from  surface  evaporation  on  Rondout  Creek 
to  some  extent.    The  canal  follows  the  left-hand  bank  of  Ron- 

■ 

dont  Creek  and  intercepts  some  inflow  from  drainage  on  that 
side.  All  water  diverted  from  Rondout  Creek  at  High  Falls 
feeder,  with  the  exception  of  evaporation  losses,  is  returned 
to  the  stream  before  it  reaches  Rondout.  A  part  of  this  water 
is  carried  past  the  gauging  station  at  Rosendale.  In  order  to 
determine  the  amount  of  this  diversion  during  the  season  of 
canal  navigation,  usually  from  April  1st  to  December  10th. 
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a  record  has  been  kept  at  Lock  6  or  Greek  Locks,  at  the  lower 
end  of  the  Bosendale  level.    The  record  includes: 

(1)  Overflow  of  by-pass  weir. 

(2)  Water  used  for  lockage. 

(3)  Flow  through  paddles  in  mitre  gates. 

There  is  also  a  small  amount  of  leakage  of  the  lock  walls  and 
gates  which  has  not  been  estimated.  The  flow  in  the  canal  at 
Lock  6,  added  to  the  flow  at  the  Bosendale  gauging  station, 
will. give  the  total  actual  run-off  from  Rondout  Creek  water- 
shed above  Rosendale.  A  record  at  Lock  6  has  been  kept  since 
October  1,  1901,  showing  the  mean  monthly  diversion  as 
follows: 

October,  1901 20  second-feet. 

November,  1901 .-^ 19  second-feet 


Eatimaled  Divenian  from  Rondout  Creek  to  Delaware  and  Hudson  Canals  RoeendaU^  Ulster  Co., 

N,  Y.,  in  Sectmd'feet,  for  1902. 


DAY. 

Jan.    Feb. 

Mar. 

Apr. 

May 

June 

July, 

Auk. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1 

15.5 
17.7 
21.5 
22.0 
17.9 

22.6. 

15.0    2.'5.2 

24.2 
23.8 
23.1 

'24ii 

'23!i' 
22.7 
24.3 
25.3 
26.1 
21. 8< 

'25! 3, 
25.3 
24.2 
26.0 
25.1 
22.7 

'23!8 
25.0 
22.8 
20.6 
19.0 
22.8 

'25!6 
21.6 
23.6 
26.4 

26.0 
25.6 

■23.'8 
24.5 
22.5 
24.5 
23.8 
24.0 

'24;6 
24.5 
24.6 
26.0 
24.8 
24.5 

*26!6 
24.3 
23.8 
25.1 
25.6 
24.3 

■22.8 
22.2 
25.1 

■  •   •   ■   ■ 

25.3 
22.5 
24.3 
25.3 
25.8 

*25!6 
23.5 
24.3 
24.3 
25.1 
22.2 

*26!5 
25.6 
25.8 
23.3 
24.8 
22.0 

•   •   •   •   ' 

24.3 
23.8 
24.0 
25.1 
22.8 
22.6 

22.6 
22.4 
26.1 
25.8 

22.2 
23.1 
22.4 
21.9 
22.8 
22.1 

22.5 

'2i!6 
23.5 
21.5 

24.5 

2 

1 

20.8 

3 

24.6 

'27;6 
23.1 

20.8 
11.0 
25.3 
10. *) 

22.3 

4 

21.6 

6 

22.7 

6 

23.3'  19.6 

7 

20.4 
20.2 
18.4 
14.3 
20.7 
19.2 

24.81   21.8 

24.3' 

24.6    23  8 
24.5    35.9 

24.9 

24  3    33.8 
24.1    27.5 

25.0  23.6 
24.1 

24.5  22.3 
22.8    22.6 

1  24.3 

24.3    23.8 

24.6  23.9 

23.1  24.4 

23.6 

25.6    22.1 
24.3    20.8 

22.6 

21.1    22.8 

28.0  19.8 
26.5    22.6 
26.3 

20.1  26.7 
24.1 

24. 2|     a 

8 

9 

lo::::::::::::::!:::  : 

22.8 

11 

21.7 

12 

1 

13 

20.4 
20.6 
20.5 
19.5 
19.5 
19.7 

'2i!3 
23.5 
21.0 
21.2 
23.0 
20.4 

'22!8 
23.8 
24.3 
23.0 
25.0 

21.2, 

14 

25.4 
25.7 
24.2 
25.1 
26.1 
25.6 

23.0 

15 ' 

23. 3I 

16 

17 

21.6'!!!!! 

18 

24.8 

19 

23.8 
20.5 
26.0 
21.8 

20 

21 



25.9 
26.7 
24.1 
23.3 
23.4 
22.8 

"27!! 
25.2 
25.8 

22 

. .  _  _  . 

< 

23 

15.8 
11  4 
12.3 
15.3 
16.9 
16.4 

_ 

24 

23.0 

25 



21.2 

26 



20.71 

27 

22.7 

28 



22,6 

25.8    20.3 
23.0    22.1 

24.8 

29 

22.5 

30 

31 

21.8 

■ 

Mean . . . 

"  " 

22.5 

24.0    23.7 

23.8 

24.3    24.0 

22.2 

18.2 

I 

a  Close  of  navigation. 
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MEAN  MONTHLY  DIVERSION  EN  SECOND-FEET  TO  DELA- 
WARE AND  HUDSON  CANAL,  LOCK  No.  6,  NEAR 
ROSENDALE. 

19Q2. 
Month.  Seoond-feet. 

March  23rd  to  3l8t  inclusive 16.7 

April 22.45 

May 24.00 

June 23.67 

July 23.78 

August 24.33 

September 23.99 

October 22.23 

RONDOUT  CREEK  AT  HONK  FALLS,  ULSTER  COUNTY, 

N.  Y. 

Rondout  Creek  above  its  junction  with  Sandberg  Creek  at 
Napanoch  (also  called  Lackawack  Creek),  is  essentially  a  moun- 
tain stream.  At  Honk  Falls  a  natural  declivity  affords  a  fall 
of  125  feet  over  tilted  strata  of  Hudson  River  shale.  This  tall 
has  been  increased  to  147.5  feet  by  the  construction  of  a 
masonry  dam  at  the  head  of  the  gorge. 

Water  to  feed  the  turbines  is  carried  to  the  power  house, 
one-fourth  mile  below  the  dam,  in  a  circular  steel  penstock. 
The  turbines  are  a  special  design  of  the  Victor  tyi)e.  The  out- 
flow from  the  turbines  passes  over  a  tailrace  weir  below  the 
power  house.  All  water  flowing  in  the  stream  passes  over  either 
the  spillway  of  the  dam  or  over  the  tailrace  weir.  The  dam 
is  of  concrete  masonry.  It  has  an  Ogee  shaped  cross  section 
and  a  level  spillway  186.6  feet  in  length. 

Arrangements  have  been  made  for  maintaining  a  record  at 
this  plant.  A  Bristol  recording  gauge  has  been  placed  above 
the  dam,  arranged  to  keep  a  continuous  record  of  the  discharge 
over  the  dam;  a  record  of  the  amount  of  water  used  by  the 
turbines  is  also  kept  by  a  similar  automatic  gauge  in  the  tail- 
race.  The  maximum  observed  discharge  of  Rondout  Creek  at 
Honk  Falls  has  been  8,650  second-feet  or  98.1  second-feet  per 
square  mile  from  the  tributary  drainage  area  of  SS  square  miles. 

The  power  is  used  for  the  generation  of  electricity,  which  is 
transmitted  to  Ellenville,  a  distance  of  three  miles. 
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WALLKILL  RIVER  AT  NEW  PALTZ,  ULSTER  COUNTY, 

N.  Y. 

Wallkill  or  New  Paltz  River  has  its  source  in  Sparta  Moan- 
tain,  New  Jersey,  about  twenty-one  miles  from  the  point  where 
it  enters  New  York  State.*  From  its  source  to  the  head  of  the 
Drowned  Lands  it  is  essentially  a  highland  stream.  Mr.  Ver- 
meule  states  that  high-water  marks  on  CIoto  River,  one  of  the 
tributaries  of  Wallkill  River  in  this  region,  indicate  a  maximum 
discharge  of  67  second-feet  from  a  drainage  area  of  0.7  square 
mile,  or  at  the  rate  of  96  second-feet  per  square  mile. 

The  Drowned  Lands  are  an  extensive  Pleistocene  lake  bottom 
situated  mainly  in  New  York.  They  comprise  an  area  of  28 
square  miles.  A  dam  of  drift  at  the  north  end  of  this  tract 
holds  back  the  water  of  th^  Wallkill,  causing  an  overflowing  of 
this  entire  flood  plain.  Until  about  65  years  ago,  this  area 
formed  a  shallow  lake  or  undrained  swamp.  An  artificial  canal 
cut  through  the  drift  at  the  foot  has  enabled  a  large  part  of  the 
downstream  portion  to  be  reclaimed  for  agricultural  purposes. 

Below  the  foot  of  the  Drowned  Lands,  15  miles  from  the 
New  Jersey  line,  the  Wallkill  flows  in  a  broad,  shallow  valley, 
averaging  perhaps  one-half  mile  in  width.  This  valley  has  been 
eroded  from  the  drift,  leaving  a  stream-bed  of  cobble  and  small 
boulders  too  heavy  for  stream  transport.  The  river  terraces 
are  not  abrupt,  often  curving  gracefully  to  the  uplands  30 
to  60  feet  above  the  stream,  and  leaving  a  narrow  flood  plain 
submerged  only  during  freshets.  At  frequent  intervals  the 
stream  cuts  through  the  overlying  drift  to  the  Hudson  River 
slate,  and  passing  over  ledges  of  this  slate  produces  water- 
falls.* 

Mach  of  the  fall  of  the  stream  is  concentrated  in  a  number  of 
such  cascades  having  natural  declivities  as  follows: 


LOCATION. 


Approximate 
faU,  in  feet. 


Montgomery. 

Walden 

Wallkill 

Dashville. . . . 
Rifton  Glen. . 


9 
26 
10 
42 
21 


a  The  Wallkill  in  New  Jer?«ey  is  depcribed  in  Geolopncal  Survey,  New  Jemey.  Vol.  S,  Water 
Supply,  by  C.  C.  Vermeule,  pp.  147-150  see  also  The  Wallkill,  Appendix  No.  14,  pp.  516*530* 
Report  on  New  York's  Water  Supply,  by  .John  R.  Freeman. 

b  The  Geology  of  Orange  County,  N.  Y.,  by  Heinrich  Ries,  Ph.  D.  New  York  State  Muaeum 
Report.  1895,  JPart  2.  pp.  395-476. 


KsstenkiU  Falls,  near  Calskill.  Urnene  Cuunly.  M.  V.,  1903. 


:  Dani  at  Wallkill,  Ijlaicr  (  ouiity.  N,  V., 
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The  draining  of  the  Drowned  Lands  is  believed  to  have 
affected  the  summer  flow  of  the  stream  in  some  degree. 

At  Gardiner,  the  Wallkill  receives  its  principal  tributary,  the 
Bhawangunk  Kill.  The  divide  between  the  two  streams  is 
formed  by  vertical  strata  of  a  blue  shale  fold,  making  a  very 
definite  ridge  between  the  drainage  basins. 

The  ganging  station  is  situated  in  a  drift  filled  valley  at  New 
Paltz  highway  bridge.  The  station  was  established  July  7, 
1901.  Headings  of  the  river  stage  are  taken  twice  daily  by  the 
observer,  O.  E.  Brach.  The  gauge  consists  of  a  15-foot  boxed 
scale  graduated  decimally,  attached  horizontally  to  the  tie  rods 
on  the  downstream  side  near  the  left-hand  end  of  the  bridge, 
'the  bridge  has  a  span  of  146.6  feet  between  the  vertical  faces 
of  the  masonry  abutments.  The  entire  flow  passes  under  this 
bridge  except  during  extreme  freshets,  when  a  flood  plain  on 
the  left-hand  bank  is  over-flowed.  At  such  time  discharge 
measurements  can  be  made  at  the  Wallkill  Valley  Bailroad 
bridge  three  miles  downstream,  where  the  entire  flow  is  con- 
fined to  the  stream  channel  at  all  stages. 

The  bench  mark  is  a  circular  chisel  draft  in  the  coping  on 
the  capstone  forming  the  bridge  seat  on  the  right-hand  abut- 
ment. 

Elevation  bench  mark 100.00 

Elevation  water  surface  when  gauge  reads  zero 70.96 
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CurrmU  MtUr  UtiuurtmmU  of  WaOkiU  Ann-  at  N*u  PalU.  Vlltr  CeuMn.  N.  Y. 


DATE. 

£5B 

leot. 

July  17... 


ITS 

W.  W.  Schlecht. 

s-if-ais-- 

■90.1 

BIT 

.,. 

,  W.  W.ScUecht. 


December  30, 1901,  the  rWer  obtained  a  mazlmam  stage  of  20.5 
feet. 

Drainage  Attat  of  WaOkill  Rivtr. 


LOCATION. 


I   -s:: 


ssg;;i%^s„rr.',K'is&r..'';"-/.'" 

Wallkill  Kiver  above  tr«mBn'»pr<iti<i-edd»in>i« 

aSSStrrvrrS""',  "■"■  :;::■■::::::: 

::i         •« 

lS^\SiSS".=i./i:Zi^.-iSU.-:- 

a  Slream  ohAtrufl«l  by  ice  c.inini  back«M*r. 

b  Me».um)  ihrouah  i«  I'  ami  i\-  to  2'  .ml  S'  in  thlrkne 

c  Meuund  Ihrouch  ice  1'  and  Cf  lo  2'  and  O*  in  Ihickoe 


AN. 

M.    fl. 

1 

1 

III 

1 

IJWO 
600 

Disobiirce  ot  Wdlkill  Rivtc  at  New  Palti.  Cbtw  Countr.  N.  Y..  ISOl. 


Rh 
by 


F 
tl 
1 


Discharge  of  Stbbams:  Wallkill  River. 
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A  cnrrent  meter  measurement  of  the  discharge  of  Wallkill 
Riyer,  at  Rockford  Bridge,  N.  Y.,  was  made  Angust  13,  1900, 
bj  E.  O.  Paul,  showing  a  discharge  of  70-second-feet. 

Throughout  its  course  the  Wallkill  flows  northeasterly  nearly 
parallel  to  Hudson  River.  It  joins  Rondout  River  near  Lefever 
Falls,  and  the  two  enter  Hudson  River  at  Rondout.  Together 
they  form  the  most  extensive  river  system  in  southeastern  New 
York,  aside  from  the  Hudson  River. 


Mean  Manihly  Fun^  of  WaUkiU  River  at  New  Palte,  Uleter  County,  K.  Y. 

[Dninace  area,  736  square  miles.] 


YEAR. 


1901. 

July 

Anicurt 

September 

Ootober 


Second- 
feet. 


521 

2.077 

063 

522 


Seoond- 

f  eet  per 

■quare 

mile. 


0.71 
2.83 
1.31 
0.71 


Inehee  on 
drainage 


0.82 
8.25 
1.47 
0.82 
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Discharge  of  Streams:  Wallkill  River. 
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Mean DaUyOceuoeHeioht of  WaOkiU River aiNwPaUM,  UlaterCo.,N.  Y. 

[Drainage  area,  736  square  miles.] 


DAY. 


Dm* 


6.25 

6.05 

6.00 

6.20 

6.35 

6.65 

6.60 

7.80 

10.00 

12.80 

11.70 

10.30 

10.05 

10.60 

13.30 

12.86 

13.10 

13.65 

13.75 

12.95 

11.70 

10.70 

10.45 

10.15 

9.55 

9.00 

9.25 

9.70 

11.80 

19.35 

19.20 


6.8 
6.7 
7.6 
7.95 
8.1 
8.55 
8.10 
7.70 
7.15!  7.70 
6.95!  7.65 
7.60 
7.60 
7.65 
7.6 
7.6 
7.5 
12.2 
12.25 
12.3 
12.3 
12.95 
19.0 
6.65  19.65 
6.3    17.20 
6.3  116.25 
6.35  15.30 
7.35  14.20 

7 .  35 

7.1 


o  Highest  water  14 .6  at  p.  m. 
b  Highest  water  24.80  at  p.  m. 
e  Highest  water  12.6  at  p.  m. 


d  Highest  water  15 .4  at  8  p.  m. 
e  Highest  water  16.6  at  9  p.  m. 
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Mean  DaUy  Flow  in  Seeand-feet  of  WaUfnU  River  at  Nbw  Pate,  UlMer  Co. 

[Drainage  area,  736  square  milea.] 


N.Y, 


DAY. 

Jan. 

Feb. 

Mar.  ■  Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1901. 
1 

..•.•'----* 

264 

1,940 
2.42.^ 

886 
790 
742 
670 
647 
601 
509 
429 
374 
352 
352 
308 
308 
374 
910 
1,092 
910 
802 
742 
647 
532 
418 
363 
352 
308 
275 
264 
264 
264 
264 
440 

220 
220 
220 
220 

330 

2 

-  •  -  •  - 

1 



190 

242 

8 

1 
1 

1 

21 2|  2,345 
220  2,045 
418,  1.503 
418  1,380 
4. .^281  1.200 

220 

4 

1 

,  1 

808 

5 

; 

242   374 

6 

264 
220 

509 

7 

801 

486 

8 

780  3.590  1.014 

205 

814 

9 



• . .  • . 

638  2.010   898 
509  1,905   886 
453  1.870   790 
828  1,200   694 
962  1,014   742 
742   742   647 
1,092;   862;   509 
4631   718   555 

175 
145 
115 
205 
896 
670 
624 
463 

2,540 

10 

4.568 

11 

3.998 

12 

2,786 

13 

2,540 

14 

8.084 

15 

.....I..,,, 

5,588 

16 

5,117 

17 

382    555 

694 

330 

5,376 

18 

742 

1.975 

974 
988 
886 
814 

242 

286 

374 

814 

1,230 

1,569 

1,380 

1.230 

1,880 

647 

601 

509 

418 

5.968 

19 

1,159 
766 

3.502 
2.622 

6,080 

20 

5.219 

21 

•  •  .  •  • 

440i  2^745 

3,998 

22 

374'  2,745   718 
330  2.663   647 
242  2.306   589 
220  6.714.   509 
220  4,280   440 

4.118 

83 

2.909 

24 

2.668 

25 

2,189 

26 

1.800 

27 

175>  3,590 
175;  3.034 

874 
374 
509 
790 

1.976 

28 

.... 

2,306 

29 

^ 

.... 

175 
160 
205 

2,622 
2,462 
1.905 

4,092 

80 

.... 

a 

81 

a 

Mean.... 

-• 

521 

2,077 

963 

522 

620 

2,882 

FISHKILL  CREEK  AT  GLENHA3I,  DUTCHESS  COUNTY, 

NEW  YORK. 

The  headwaters  of  Fishkill  Creek  drain  the  western  slope  of 
Chestnut  Ridge  Mountains.  In  its  upper  reaches  the  stream 
receives  the  drainage  from  extensive  swamp  and  flat  lands. 
The  lower  reaches  of  the  stream  flow  along  the  foot  of  the 
Fishkill  Range.  From  Fishkill  Village  to  Fishkill  Landing, 
where  it  empties  into  tide  water  of  Hudson  River,  it  falls  over 
slate  rock  ledges,  making  a  descent  of  200  feet  in  five  miles. 
This  fall  is  largely  utilized  to  provide  water  power  for  mann* 
factories  on  its  banks.  As  a  result,  the  stream  becomes  greatly 
polluted  from  manufacturing  waste  and  other  impurities  which 
it  receives.  The  extent  and  character  of  the  manufactures  are 
shown  in  the  accompanying  table  at  page  288.* 


a  Ezoeedp  limit  of  rating  ourve. 
b  For  efTeot  on  etreama  of  waste  from  above  oli 
United  SUtee,  Rafter  and  Baker,  pp.  82-72. 


of  manuf aoture  Me  Sewace  Diaponl  in  the 


DlSCHAOGB  OF   BtBBAMB  :   FiSHKILL  Crebk.  285 

The  gauging  station  is  situated  at  the  Newburgh,  Dutchess 
and  Connecticut  R.  B.  bridge  in  Olenham.  It  was  established 
July  8y  1901.  A  box  weight  gauge  with  scale  graduated  deci- 
mally from  zero  to  15  feet  was  attached  to  the  upstream  guard- 
rail of  the  bridge.  The  water  height  is  observed  each  morning 
and  evening  by  the  gauge  reader,  C.  E.  Carey.  The  bridge  con- 
sists of  a  main  central  span  with  two  auxiliary  overflow  chan- 
nels at  the  ends,  the  length  ot  span  being  as  follows: 

Left-hand  overflow stations  0.0  to  22.5 

Main  span station   27.5  to  station  122.0 

Bight-hand  overflow station  127.0  to  station  149.0 

The  bed  of  the  main  channel  is  earth  and  gravel,  that  of  the 
overflow  channels  is  of  loose  broken  stone.  The  bench  mark 
is  an  ''  0  "  chiseled  in  the  upstream  comer  of  the  left-hand  pier 
of  the  main  bridge  span. 

Elevation  of  bench  mark 100.00 

Elevation  of  water  surface  when  gauge  reads  zero 82.22 


The  location  of  the  gauging  station  is  shown  on  the  Pough- 
keepsie  Bheet  of  the  Topographic  Atlas  of  the  U.  S.  Qeological 
Survey. 
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Current  Meier  MeaeuremenU  of  FiMMkiU  Creek  at  Gienham,  Dulekeee  County,  S\  Y 


"  DATE. 

Gauge 

height. 

feet. 

Discharge, 

fiecond- 

feet. 

Hydrographer. 

July  24 

1901. 

•         3.60 

60 

97 

82 

110 

90 

135 

147 

114 

126 

137 

193 

229 

315 

342 

335 

375 

579 

2.210 

A.  E.  Place. 

Oetober  12 

3.80 

G.  B.  Hollisier. 

November  11 

3.85 

W.  W.  Schlecht. 

Auicii.<tt  15 

3.85 

A.  E.  Place. 

September  27 . . . 

3.86 

W.  W.  Schlecht. 

July  20 

Julys 

November  20. . . 

3.90 

3.92 

3.95 

A.  E.  Place. 

Horton  and  NoQister. 

W.  W.  Schlecht. 

Oetober  6 

October  15 

3.98 

4.05 

W.  W.  Schlecht. 
W.  W.  Schlecht. 

oeptember  6 . . . . 
September  18. . . 

'         4.15 

4.22 

A.  E.  Place. 
A.  E.  Place. 

December  24 

4.52 

W.  W.  Schlecht. 

Aucust  31 

4  56 

A.  E.  Place. 

August  30 

4.60 

A.  £.  Place. 

1/eceiDber  13. . . . 

4.62 

W.  W.  Schlecht. 

October  15 

5.10 

W.  W.  Schlecht. 

December  31 ... . 

7.43 

W.  W.  Schlecht.a 

1902. 

August  26 

3.04 

48.5 
64.4 
115 
146 
155 
132.3 
200 
212.5 
233 
152.46 
349.5 
202. 5c 
697.7 
772.6 
1.129 

t 

H.  K.  BarrowH. 

July  14 

3  18 

H.  K.  Barrows. 

August  11 

3.51 

H.  K.  Barrows. 

November  25. . . 

3.65 

F.  H.  Tillinghaat. 

October  11 

3.71 

P.  M.  Churchill. 

June  28 

3.785 

W.  W.  Schlecht. 

July  28 

3.90 

H .  Iv .  Bai  1  o w  8. 

June  17 

4,00 

W.  W.  Schlecht. 

Novembers 

April  25 

4.00 

4.03 

F.  H.  Tillinghast. 
W.  W.  Schlecht. 

fiiye 

February  11.... 

4.46 

4.87 

W.  W.  Schlecht. 
W.  W.  Schlecht. 

October  30 

April  12 

4.97 

5.30 

C.  C.  Covert. 
W.  W.  Schlecht. 

Iliiz«h5 

5 .  79 

W.  W.  Schlecht. 

The  freshet  of  March  1, 1902,  exceeded  all  previous  high  water 
records. 

Time.  Gauffe  reading. 

7.45  a.  m.  March  1,  1902 13.6 

11     a.  m.  March  1,  1902 14.5 

4.45  p.  m.  March  1,  1902 12.4 

The  following  table  of  discharge  has  been  calculated  from 
high-water  marks  observed  for  a  number  of  years  at  the  Grove- 
ville  dam.  The  dam  is  of  masonry,  plank  faced,  has  a  straight 
horizontal  crest  4  feet  wide,  134  feet  long.    The  discha^e  has 

a  Surface  velocity  u^ed. 
b  Probably  inc(irrect. 

e  Ice  along  banks  at  gauging  station,  froien  from  bank  to  bank  niaety  yards  below  station, 
two  to  nine  inches  thick. 


Discharge  OE"  Stbbaus:  Fibhkill  Cbbbe. 


been  calculated  by  means  of  coefflcients  for  tbe  weir  fonuala 
derived  from  Cornell  experiment  No.  11. 


The  drainage  area  above  the  Groveville  dam  ie  200  square 
miles.  Tbe  intensity  of  the  freshet  of  March  1,  1902,  on  the 
lower  Fishklll  Creek  was  probably  increased  by  the  formation 
and  later  tearing  away  of  an  ice  blockade  on  the  flood  plain 
opposite  Fishhill  Village. 

A  measurement  throngh  Ice  0.3  to  0.4  foot  thick  was  made 
by  W.  W.  Schlecht,  December  7,  1901.  Gauge  height,  4.25; 
discharge  100.7  second-feet. 

A  measurement  of  tbe  low-water  flow  of  Clove  Creek,  the 
largest  tributary  of  Fisbkill  Creek,  entering  near  Fishkill  Vil- 
lage, was  made  near  the  mouth  of  the  stream,  September  24, 
1902.  The  discharge  was  3.5  second-feet,  from  a  drainage  area 
of  twenty  square  miles;  or  0.18  second-feet  per  square  mile. 

A  mark  is  painted  on  the  right-hand  overflow  abutment,' 
labeled  "high-water  mark,  January  22,  1891."  The  elevation 
of  this  mark  was  found  to  be  96.15,  equivalent  to  a  gauge  read- 
ing of  13.93  feet,  and  this  is  said  to  be  tbe  highest  water  on 
record  in  the  stream  previous  to  March,  1902.  The  drainage 
area  above  the  gauging  station  is  198  square  miles,  and  above 
the  mouth  of  the  stream,  204  square  miles. 
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Daily  Ouage  Height  of  FiahkiU  Creek  at  Olenham^  Dutcheu  County,  N.  Y. 


DAY. 


Jan.    Feb. '  Mar. 


Apr.  ■  May  .  June  I  July  '  Aug.  Sept.    Oct. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24-. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1901. 


I 


3, 
3, 
3. 
3. 
3 


3 
3 
3. 
3. 


90 
90 
80 

78 


3 
4 

5 
4 
4 
4 
4 
4 
3 
3 
3 
3 

4.23  5 
4.00  4 
3.90  4 
3.774  4 
4 
4 
4 
6 
6 
5 


3.83 
3.80 
3.73 
3.70 
3.65 
3.73 


,3 
3 

|3 


774 

70 

65 

,65 

65 

,62i 

,60 

.45 


.• 3.5744 

4.35    4 

4.15    4 


1.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18,. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1902. 


6 

5 

5 

5 

5 

4 

4 

4 

■    •    •    •    •     4 

4 

4 

4 

4 

»      •      •      •      •         V 

4 

'4 

i4 

14 

4 

....,4 

15 

'6 

5 

4 

4 

,,5 
5 

m4 
5 

j4 


■   ■   •   ■ 


05  5 
65  ,4 

5  5 
3  5 
175  5 
95  5 
8  5 
7  5 
65  5 
625  5 

6  4 
575  4 
75  4 
0       4 

7  14 
35  4 
275  4 
25  4 
25  4 
175  4 
175  4 
875,4 
55    4 


.0  13.  i4 
.75  1.0  4 
.625  8.775  4 
..55  6.7  4 
.575  5.8  4 
.275  4.95  4 
.25  5.05  i4 
.0  5.15  !4 
.175  5.9  5 
.05  ,7.75  5 
6.95  5 
6.5  5 
6.7     '5 


.15 
.75 
.625 
.0 
.0 
.95 
.05 
95 


.75 
.8 
.6 

.4  6.625,4 
.325  5.975  4 
.25  5.65  4 
.475  6.725  4 
.375  6.45  4 
.325  5.7  4 
.35  5.2  4 
.375  5.3  4 
.85  5.225  4 
.85  5.125  4 
.9  5.0  4 
.7  4.85 
.85    4.75 


.875  4.7 
.1      4.55 
. . . .  4 . 85 
....,5.4 
:5.05 


.9  5 
.775  4 
.675  4 
.6  4 
.525  4 
.45  4 
.  .525  4 
.625  4 
.125  4 
.65  4 
.525  3 
.275  3 
.05  3 
.9 
.8 
.7 
.6 
.575  3 
.5  3 
.4  3 
.35  3 
.3  3 
.225  3 
.15  3 
.05  3 
.05  4 
.125  4 
.075  4 
0  4 
.825  4 
3 


475  3 
925  3 
7  3 
725  3 
625  3 
45    3 


825  3 

7      3 


.6 

.7 
.7 


3 
3 
3 


35 

3 

2 

1 

9 


976  3 
95  3 
9      3 


9 
9 
8 

7 


3 
3 
|3 
3 


76  ;3 
8  l3 
825  3 
675  3 
675  3 
6  13 
6  3 
2  13 
15  3 
575  3 
225  3 
025  4 
9 


.55  3 

.5  ,3 

.85  3 

.85  3 

.75  3 

.6  3 

.5  3 

.4  3 

.425  3 

.6  i3 

.5  3 

.95  3 
.7 
.5 
.5 
.5 
.75 
.6 


.7 

525 

45 
.85 
.6 
.7 
.7 


95 

824 

774 

674 

65 

65 

70 

55 

774 

35 

124 

074 

024 

90 

90 

824: 

85  I 

0741 

70 

40  , 

45 

95 

624 

70 

40 

55 

65 

20 

85 

70 

574 


4.57414 
4.60  ;3 
4.4744 
4.4244 
4.30  |4 


15 

174 
,10 

,074 

,024 

,05 

.3743 

,3243 

.15    4 

.10  ;4 

.25  ;4 

.15  14 

.2244 

.1244 


4.024,4 


4.024 
4.00 
3.924 
3.90 
3.874  4 
3.85  ,4 
3.80  4 
3.874  4 
3.95  4 
4.20  4 
3 


.05 

.974 

.10 

.10 

.00 

.924 

.90 

.874 

.85 

.85 

.85 

.80 

.80 

.30 

.85 

.824 

.55 

.40 

.324 

.224 

.20 

.16 

.124 

.10 

.05 

.00 

.00 

.00 

.00 

.00 

.974 


Nov.    '  Deo 


3.974 

3.95 

3.95 

3.95 

13.90 

;3.90 

3.924 
3.95 
I3.9O 
!3.874 
|3.874 
13.924 
14.324 
174 
05 
00 
95 
3.95 
3.95 
3.95 
3.93 
3.93 


3.90 
3.90 
4.36 
4.33 


3.90 
3.98 
•4.05 
4.08 
4.10 
4.25 
4.28 
,4.18 
4.05 
4.73 
:5.33 
4.83 
4.60 
'4.68 
6.78 
7.46 
6.18 
5.53 
5.15 
|4.98 
4.78 
4.73 
4.73 
4.65 
4.60 
4.65 


.8 
.7 
.6 
.6 
.5 


2. 
2. 
2 

2! 
2. 


425  2 
45    2 


.6 
.4 
.5 
.4 
.3 


3 
3 
3 
4 
4 
4 
4 
4 

'it 

3 


,55  13 
45  3 
,375  3 
,4  i3 
,3  13 
,225i3 
2  !3 
.125;  3 
,12513 
,1  i3 
.1  I3 
,075)3 
.2  ,3 
.15  3 
.7  13 
.65  '3 

.1    :3 

.175  3 

.1      3 

.05  13 

9      3 


2. 
3. 
3. 
3. 
3. 
3. 


.35  3 
.075,4 
....3 


8 
2 
95 


.4 

.4 

.3 

.5 

.85 

.65 

.475  3 

.4      3 

.35    3 

.275  3 

.2      3 

.2 

.15 

.1 

.15 

.1 

.1 

.15 

.05 

.0 

.0 

.95 

.95 

.9 


3. 

3. 

3. 

3. 

3. 

3. 

2. 

3. 

3 

3. 

4. 

4. 


9 

8 

95 

72 

9 

96 

9 

92 

0 

32 

25 

08 

3 

22 

2 

15 

15 

18 

0 

05 


4.25 
4.2 
4.0 
3.82 
3.82 
4.2 
4.2 
3.92 
3.85 
3.78 
3.7 
4.95 
5  02 
4.55 
'4.35 
'4.2 
4.08 
4.0 
4.0 
3.95 
025  3.9 
15    3.8 
075  3.8 
125  3.7 
95  13.75 
475  3.73 
6      3  7 
4  65 


6 
8 
76 


5.43 
4.93 
4.56 


4.13 

4.85 

4.03 

4.15 

4.00 

5.76 

3.98 

8.28 

7.60 

4.4 

3.7 

4.3 

3.73 

4.2 

3.88 

4.15 

4.03 

4.05 

3.98 

4.03 

3.7 

4.0 

3.7 

4.0 

3.8 

3.93 

3.98 

3.9 

4.05 

3.875 

3.86 

3.875 

3.9 

3.875 

4.06 

'3.88 

4.1 

3.80 

4.3 

3.83 

4.4 

i3.8 

6.65 

^3  7 

7.65 

;3.7 

6.6 

3.68 

5.98 

3.63 

5.50 

3.6 

7.75 

3.6 

8.06 

i3.63 

7  0 

,3.63 

5.96 

3.68 

5.6 

!3.95 

5.4 

13.88   . 

■   •  •  • 

13.8     . 

•  *  •  » 

:3.7   : 

• 

•  ■  •  • 

•  •  •  • 
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CROTON  RIVER  AT  OLD  CROTON  DAM,  WESTCHESTER 

COUNTY,  N.  Y. 

Croton  River  drains  an  area  of  rough,  irregular  topography, 
interspersed  with  lakes  and  ponds,  situated  east  of  Hudson 
River,  to  which  the  stream  is  tributary  at  Croton  Landing.  This 
stream  serves  as  the  principal  source  of  water  supply  for  New 
York  City.^  The  flow  is  diverted  through  a  closed  masonry  aque- 
duct at  what  is  called  the  Old  Croton  dam,  to  distinguish  it  from 
the  new  Croton  dam,  also  called  the  Cornell  or  Quaker  Bridge 
dam,  now  under  construction.^  The  location  of  the  Old  Croton 
dam,  and  of  the  adjacent  watershed,  is  shown  on  the  Carmel  and 
Tarrytown  Sheets  of  the  topographic  atlas  of  the  U.  S.  Geo- 
logical Survey.  A  record  has  been  kept  of  the  flow  of  Croton 
River  at  the  Old  Croton  dam,  beginning  in  1868.  The  record 
includes  the  quantity  of  water  t^^asted  over  the  crest  of  the  dam, 
as  well  as  that  diverted  for  the  water  supply  of  New  York 
city.  The  results  of  this  record,  as  originally  computed,  have 
been  widely  published.'^ 

In  the  report  on  New  York's  water  supply,  made  to  Bird  8. 
Coler,  Comptroller,  by  John  R.  Freeman,  1900;  Appendix  No.  1, 
pages  120-256  inclusive,  is  devoted  to  a  study  of  the  yield  of 
the  Croton  Watershed.  Mr.  Freeman  states  that  the  results 
as  heretofore  published,  average  about  10  per  cent.,  or 
38,000,000  gallons  per  day,  too  large,  because  of  the  use  of  data 
which  was  less  accurate  than  that  now  possessed.  Using  this 
later  information,  he  has  recomputed  the  entire  record.  Owing 
to  the  importance  of  this  record,  its  great  length,  relative 
accuracy,  and  availability  for  comparison  with  other  streams 
proposed  as  sources  of  water  supply  for  Greater  New  York, 
it  has  been  thought  well  to  republish  the  revised  figures  which 
are  given  below.  In  computing  the  record,  Mr.  Freeman  has 
made  the  following  changes  in  the  methods  of  calculation: 


a  See  History  of  Water  Supply  of  New  York.  IC.'iS-lSOS,  bv  Edward  WcdRman. 
b  The  new  Croton  dam  is  described  in  paper  by  Charles  S.  Gowen,  Transaction  Am.  Soc.  C.  E, 
Vol.  XLIII.  pp.  469-505. 

cSee  Twentieth  Annual  Report  IT.  S.  Geol.  Survey,  part  4,  pp.  81-84    abo  Report  of  New 
York  Aqueduct  Commission,  1887-1895,  pp.  94-101. 
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1.  Bevifiion  of  the  formula  for  flow  over  the  dam  by  experi- 
ment on  model  sections  at  Cornell  University  Hydraulic  Labora- 
tory. In  the  calculation  of  the  record  as  hitherto  published, 
the  flow  over  the  dam  has  been  calculated,  using  a  constant 
coefficient  in  the  weir  formula  of  3.4,  based  on  the  experiments 
of  Eytelwein. 

2.  Gaugings  of  flow  in  the  Croton  Aqueduct  have  been  made 
and  the  results  used  as  a  basis  of  calculation  of  the  diversion. 

3.  The  impairment  of  the  carrying  capacity  of  the  aqueduct, 
due  to  the  gradual  accumulation  of  slime  or  organic  growths 
upon  the  walls  of  the  conduit,  has  been  taken  into  consideration. 

4.  The  effect  of  storage  in  the  natural  and  artificial  reservoirs 
in  the  headwaters  of  the  stream,  has  been  allowed  for  in  the 
calculation,  so  that  the  results  as  given  below  represent  the 
estimated  natural  run-off  of  the  watershed. 

5.  Errors  in  the  assumed  elevation  of  the  crest,  and  length 
of  the  overfall  of  the  Croton  dam,  and  in  the  observed  depth 
on  the  crest  of  the  dam,  and  depth  in  the  new  Croton  Aqueduct, 
have  been  corrected  in  making  the  revised  calculations. 

The  depth  on  the  crest  of  the  dam  has  been  determined  by 
measuring  the  distance  down  to  the  water  surface  from  the  cor- 
ner of  the  coping  stone  of  the  wing  wall  on  the  east  bank  of  the 
stream,  at  a  point  just  downstream  from  the  intake  of  the  old 
aqueduct  and  about  120  feet  upstream  from  the  crest.  The 
measurement  has  been  taken  at  5  o^clock  each  morning,  and  as 
there  are  no  notable  mills  on  the  stream,  one  measurement  a  day 
undoubtedly  gives  a  reliable  record  of  the  mean  wastage.  The 
dam  consists  of  two  portions,  having  different  cross-sections. 
Both  sections  are  built  of  cut  stone  with  gravel  and  riprap  or 
concrete  backing,  and  rest  on  rock  foundations.  The  longer  or 
round-crested  portion  is  180.3  feet  in  length.  The  crest  lip  has 
an  elevation  varying  from  166.170  feet  to  166.299  feet.  The  crest 
is  Ogee  shape,  the  upper  portion  having  a  radius  of  10  feet;  the 
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fllope  of  the  upstream  side  being  approximately  6.6  horizontal  to 
1  vertical.  The  angular-crested  portion  of  the  dam  is  71.1  feet  in 
length;  its  elevation  varying  from  166.175  to  166.916  feet.  The 
elevation  of  the  point  of  measuring  the  depth  on  the  crest  is 
172.210  feet  and  the  mean  elevation  of  the  crest  is  6.976  feet 
lower.  The  angular-crested  portion  of  the  dam  has  a  crest  7  feet 
in  width,  sloping  backward  1  vertical  to  7  horizontal,  and  an 
apron  having  a  slope  of  5  horizontal  to  4  vertical. 

Regarding  the  accuracy  of  the  record  as  recomputed,  Mr.  Free- 
man states  that  there  are  probably  very  few  months  in  the 
record  for  which  the  error  is  as  great  as  6  per  cent,  and  believes 
it  probable  that  the  error  in  .the  mean  run-off  for  any  year  rarely, 
if  ever,  exceeds  3  per  cent.  Whatever  uncertainty  there  is  comes 
mainly  from  the  lack  of  precision  in  measurement  of  depth 
wasting  over  dam,  and  from  uncertainty  as  to  the  condition  of 
interior  surface  of  the  two  aqueducts,  or  obstruction  therein. 

With  reference  to  the  effect  of  storage,  the  following  table  is 
given  by  Mr.  Freeman,  showing  the  total  capacity  in  millions  of 
gallons  to  crest  level  of  the  different  reservoirs  within  the 
water-shed. 


.3  oOc)iOcE93        S        il<.  ^=: 


5       I    CC       I     0.3  oOoiOeecn         g  J;.  j-=s  O 


RESERVOIR.  fl?'5.|l   ISrS   !    I^g"  !  «||       « g   ■    ^|    !       .|  >^. 

I'H  -s^g  ^Sg  iSgg  !.§B-^'    «5i"gS        i-SsS 


a        a*""      g*""       5«g   I  a""**       ©       ,    S**^ 

P    :<      ,<;       1^        <      ijzifiHH 


OS  o  g73 


Boyd's  Corner,  Cannel 18731  2l'.43  0.463  0.675'  O.'o  '  2o!75;  3;26l  2.727 

West  Branch ,1895j   19.51:  1.560|  2.304  0.3  17.21;  13.40  10.070 

Middlebranch 1878,20.61  0.672  0.766  0.7  19.741  8.88)  4.005 

^68^^  .^?^^:":^r, 10911  76.90]  8:1^21]  2.125!  5.0  ;  74.78:  2.841]  J.lg 

TiticuB .11893'  22.80  1.103^  1.300  0.6  t  21.601  6.041  7.163 

Amawalk 1897:   18.32  0.940!  2.132|  0.05    16.19!  13.20  76.78 

Old  Croton 1 1842, 169. 3  '  0.760  1.938  0.7  ;i67.4  1.23    
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The  total  drainage  area  aboVe  old  Croton  dam  is  338.8  square 
miles. 

In  addition  to  the  above  artificial  reservoirs,  the  following 
ponds  are  controlled  by  the  city:  Mahopac,  Kirk,  Oleneida, 
Gilead,  Barrett^  White.  These  have  an  aggregate  capacity  above 
present  level  of  spillway  crests  of  2,055,000  gallons. 

The  following  ponds  are  not  controlled  by  the  city,  but  were 
drawn  upon  in  the  great  drought  in  1881:  Peach,  Waccabuc, 
Cross,  China,  Pine,  Long,  Tonetta,  Haines.  They  have  an  aggre- 
f?ate  capacity  of  855,000,000  gallons. 

In  the  above  estimate  of  the  natural  run-of  of  Croton  Water- 
shed, no  allowance  has  been  made  for  the  increased  loss  by 
evaporation  due  to  the  larger  proportion  of  water  surface  than 
would  have  existed  in  absence  of  the  artificial  reservoirs.  The 
area  of  water  surface  exposed  to  evaporation  for  different 
periods  during  the  continuation  of  the  record  has  been  as 
follows: 

Percentage  of  Water  Surface  in  Croton  Waieruhed. 


DATE. 


1868  to  1873 

1873  to  October,  1878. 

1878  to  1891 

1891  to  1893 

1893  to  1895 

1895  to  1897 

1897  to  1900 


Area, 

square  miles. 

Per  cent. 

5.8 

1.73 

6.2 

1.83 

6.2 

1.83 

8.4 

2.48 

9.5 

2.82 

11 

3.28 

12 

3.56 
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Ob9en0d  Monthly  Flow  of  CroUm  River  at  Old  CroUm  Dam,  WettekuUr  CcwUy,  N.  Y.  m 

Secandr-Fetl  .io>) 


MONTH. 


I  1868.  '  1860.     1870.     1871.  '  1872.  !  1873.  '  1874.     1875.  i  1876. 


Jftouazy i     514  ,  588 

February !     282  >  674 

Hareh 1.148  . 1.462 

April 1.029  !  916 

May '  1,667  749 

June I     893  354 

July ;     288  .  158 

Aucuflt >     5411  90 

8epi«*inber ,1.485  '  54 

October 1     778  i  701 

November I     931  563 

December I    408  ,  846 


1.040 

1,253 

928 

1.214 

469 

218 

132 

132 

97 

111 

167 

156 


152 
644 
921 
532 
531 
377 
181 
221 
164 
523 
1.012 
589 


537 
336 
452 
837 
323 
317 
155 
427 
322 
282 
716 
365 


1.128 
481 
1.063 
1.960 
559 
142 
127 
186 
138 
368 
453 
786 


2.433 

801 

783 

979 

.     829 

:     238 

367 

,     227 

.     153 

;     203 

184 

237 


158 
1.202 
846 
1,527 
470 
160 
145  I 
1,431  ' 
226 
212  i 
588  ' 
460  ' 


373 

1,040 

1.869 

1,703 

617 

181 

139 

130 

102 

101 

186 

172 


MONTH.  '  1877. 

January I     207 

February i     424 

March j  1.818 

AprU 794 

May I     229 

June 159 

July ,     130 

August 127 

Septembef '       93 

October 1  271 

November i  1,168 

December •  506 


1878.  1879.  1880.  1881. 


'  758 

:  1,122 

'  1,016 

444 

396 

388 

186 

169 

693 

237 

657 

2.053 


362  • 
798 
1.120 
1.380 
492 
236 
186 
•368  ' 
296  , 
162  , 
209 
495  ' 


709 
817  ' 
764  I 
551  I 
229 
138  I 
138  ; 
132  I 
132  , 
130  I 
162 
138 


192 
1.323 
1,589 
498 
353 
455 
147 
132 
132 
132 
124 
461 


1882.  1883.  1884.  1885. 


614 
128 
1.364 
376 
603 
450 
176 
132 
899 
582 
262 
334 


291 

623 

115 

11,009 

1,513 

738 

'  763 

1,343 

534 

736 

814 

709 

348 

495 

408 

181 

178 

155 

1  132 

212 

132 

132 

311 

149 

1  133 

193 

118 

i  170 

142 

141 

'  181 

265 

565 

i  161 

1.030  ' 

548 

MONTH.        1  1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

January 

930 

758 

1,097 

1.204 

605 

1.903 

1.006 

603 

February 

1,429 

,  1.496 

1,375 

I  692 

9,448 

1.757 

418 

863 

March 

'  658 

'  996 

1.286 

i  618 

1,306 

1,170 

607 

1,723 

April 

1,289 

913 

1,399 

704 

910 

681 

330 

968 

May 

,  500 

342 

718 

463 

I  709 

249 

391 

1,621 

June 

212 

320 

374 

388 

416 

220 

331 

283 

July 

1   156 

710 
951 

147 

288 

418 
1,115 

j  229 
164 

221 
229 

248 
241 

261 

August 

147 

292 

September 

132 

246 

905 

627 

]  680 

223 

266 

264 

October 

132 

274 

678 

506 

910 

217 

232 

334 

November 

234 

261 

859 

1,491 

672 

189 

419 

422 

December 

314 

650 

1,439 

1,253 

'  460 

333 

441 

880 

MONTH. 


1894.  1895. 


January 444  '  795 

February 620  309 

March 1,363  907 

April 653  1,067 

May 498  I  351 

June 424  255 

July 258  255 

August 249  265 

September •  261  277 

October 244  264 

November 669  244 

December 699  i  266 


1896.  '  1897. 


348  I 
702  I 
1.664 
791  I 
168  , 
311  . 
289  I 
313  ' 
300 
302 
439 
309 


371 
644 
828 
681 
764 
406 
719 
826 
342 
300 
308 
608 


1898. 

1899. 

1,010 

1.076 

,  1.470 

871 

'  886 

2.061  i 

697 

1,119  1 

1.318 

336 

626 

361 

320 

340 

699 

364 

360 

348 

391 

363 

568 

363 

903 

861 

1900.     1901. 


(a)  Based  on  table  on  pai^es  204-6  of  Freeman's  report. 
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Ob9erv€d  Monthly  F  ow  of  Crolon  River  at  Old  Croton  Dam,  WtMchetter  County^  N.  Y, 

[In  Hecoiid-feet  per  ij'iuarc  mile.] 


MONTH. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1876. 

1876. 

January 

February. 

March . . .  .* 

1.52 

.68 
3.39 
?.04 
4.64 
2.64 

.85 
1.59  ' 

.44 
2.29 
2.75 
1.21 

1.74 
1.69 
4.32 
2.71 
2.21 
1.05 

.46  1 

.26 

.16 
2.07 
1.66 
2.49 

3.07 

3.70 

2.74 

3.50 

1.38 

.64 

.39 

.39 

.28 

.33 

.49 

.4a 

.447 
1.90 
2.71 
1.57 
1.56 
1.12 

.53 

.65 

.48 
1.54 
2.98  i 
1.74  ' 

1.58 

.09 

1.33 

2,47 

96 

.94 

.46 

1.26 

.95 

.83 

2.12 

1.08 

3.33  , 
1.42  ' 
3.14 
5.79 
1.65 

.42  , 
.37   i 

.55 : 

.41   . 
1.09  1 

1.34  , 
2.32   ' 

8.19 
2.37 
2.31 
2.80 
2.45 

.70 
1.08 

.67 

.45 
59 

.51 

.46 

3.55 

2.49 

4.51 

1.39 

.44 

.43 

4.22 

.67 

.63 

1.74 

1.10 
3.07 
5.52 

April 

5.03 

Mav 

1.53 

June 

.53 

July 

.41 

August 

.38 

September 

.30 

October 

.20 

No"v  ember. 

.55 

December 

.699    1.36 

.36 

Year 

2.45 

• 

1.74 

1.44   I 

1.43  1 

1.24      1.84   1 

1.83  ;   1.81 

1 

1.58 

MONTH. 

! 

J  1877. 

1878. 

1.S79. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

January 

February 

March 

'      .61 

1.26 

i  5.37 

1  2.34 

.67 

.47 

1      .38 

.37 

.27 

1      .79 

'  3.45 

.   1.49 

2.24 

3.31 

3.00 

1.31 

1.17 

1.147 

.55 

.49 

1.87 

.60 

1.64 

6.06 

1.07 

2.36 

3  31 

4.08 

l.i5 

.69 

.55 

1.08 

.87 

.48 

.62 

1.46 

2.09 

2.41 

2.20 

1.63 

.67 

.41 

.41 

.38 

.39 

.38 

.44 

.41 

.56 

3.91 

4.69 

1.47 

1.04 

1.34 

.43 

.41 

.41 

.41 

.36 

1.36 

1.81 

3.79 

4.03 

1.11 

1.78 

1.33 

.52 

.41 

2.65 

1.72 

.74 

.98 

.86 

2  98 

2.25 

2.17 

1.03 

.53 

.41 

.41 

.39 

.50 

.53 

.47 

1.54 

4.47 

.•i.96 

2.40 

1.46 

.52 

.63 

.92 

.57 

.42 

.78 

3.04 

3.38 
2.18 
1.57 

April 

May 

July 

Senteniber . . 

^ovember 

December 

2.09 

1.21 

.46 

.59 

.44 

.35 

.42 

1.67 

1.62 

Year 

1   1.46 

1.95 

1.49 

.98 

1.35 

1.73 

1.03 

1.72 

1.31 

MONTH. 

1886. 

2.75 

4.22 

1.94 

3.81 

1.65 

.63 

.46 

.43 

.39 

.39 

.69 

.93 

1887. 

1888. 

3.24 
4.06 
3.79 
4  13 
2.12 
1.11 
.43 
.85 
2.67 
2.00 
2.54 
4  25 

18.89. 

1890. 

1891. 

1892. 

1893. 

January 

Febniary. 

2.24 

4.42 

2.94 

2.69 

1.01 

.94 

2.09 

2.81 

.72 

.81 

.77 

1.92 

3.55 
2.04 
1.62 
2.08 
1.34 
1.45 
1.23 
3.29 
1.85 
1.49 
4.41 
3.70 

1.78 
2.82 
3.86 
2.68 
2.09 
1.35 
.66 
.48 
1.71 
2.68 
1.69 
1.33 

5.62 
5.19 

2.97 
1.23 

1.49 
2.55 

March 

3.45      1.49 

5.09 

April 

2.01 
.74 
.64 
.65 
.67 
.66 
.64 
.56 
.98 

.97 

1.15 

.98 

.73 

.71 

.78 

.68 

1.24 

1.30 

2.83 

May ' 

June 

July 

August 

September 

October 

November 

December 

•   •        ■    *    >   ■ 
»   •    ■    ■        ■    ■ 

4.79 
.84 
.74 
.86 
.75 
.98 
1.25 
;  2.60 

Year 

'   1.50 

1.93 

2.59 

,  2.32      1.91 

J                    ! 

1.80 

1.19 

2.065 

MONTH. 

1894. 

1895. 

2.35 

.91 

2.08 

3.15 

1.04 

.75 

.75 

.78 

.82 

.75 

.72 

.75 

1896. 

1897. 

1898. 

1 

1899.  1  1900. 

1901. 

January 

1.31 

1.83 

4.03 

1.93 

1.47 

1 .  25 

.76 

.74 

.77 

.72 

!.95 

1.77 

1.03 

2.07 

4.62 

2.34 

.47 

.92 

.85 

.92 

.88 

.89 

1.29 

.91 

;  1.096 
!  1.90 

2.44 
'   2.01 
1   2.26 
1   1.19 
;   2.13 
1   2.44 

1.01 
.88 

2.98 
4 .  34 
2.62 
1.76 
3  89 
1.55 
.95 
1.77 
1.03 
1.1. «5 

3.17 

Ferbuary 

2.57 
6.06 

March .    . 

April 



3.30 
.99 
1.03 
1.01 
1.05 
1.02 
1.04 
1.04 
1.03 

. 

May 

. 

July 

, 

September 

1 

1 

November 

.91    .    1   fi7 

1.79 

2.67 

(■••••• 

1 

Year 

1.54 

1.29 

1.47 

1.68 

2.19 

1.94 

1 

V 
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Report  of  Statb  Enginebb. 


ObBerved  Monthly  Flow  of  Croton  River  at  Old  Croton  Dam,  Wettehfter  Cwmty,  N.  Y.,  in 

MiUiont  of  U,  3.  OaUon*^  per  Day. 


MONTH. 

1868. 

1869. 

1870. 

1M71. 

1872. 

1873. 

1874. 

1876. 

January 

February , 

332 
150 
742 
665 
1,013 
577 
186 
350 
960 
503 
602 
264 

380 
371 
945 
592 
484 
229 
102 
58 
35 
453 
364 
647 

672 

810 

«00 

785 

303 

141 

85 

85 

63 

72 

108 

101 

98 
416 
595 
344 
843 
244 
117 
143 
106 
338 
654 
381 

347 
217 
292 
541 
209 
205 
100 
276 
208 
182 
463 
236 

729 

311 

687 

1,267 

361 

92 

82 

120 

89 

238 

293 

508 

1,573 
518 
506 
633 
536 
154 
237 
147 
99 
131 
119 
153 

102 

777 

March : 

547 

A  pril 

987 

May 

304 

June 

97 

July 

94 

Auffuf*t 

925 

September 

146 

October 

137 

November 

380 

December 

297 

MONTH. 


I 


1876. 


January. . . 
February. . 

March 

April 

May 

June 

July 

Auffu.«t.. . . 
September. 
October... . 
•  November. 
December.. 


I  241 
1  672 
;  1 ,208 
'  1,101 
;     334 

I  90 
!       84 

66 
I  65 
'     120 

79 


I        ; 

1877.     1878.     1879. 


134 

274 

1,175 

513 

148 

103 

84 

82 

60 

175 

755 

327 


490 
725 
657 
287 
255 
251 
120 
109 
409 
153 
360 
1,327 


234 
516 
724 
892 
318 
152 
120 
,  238 
I  191 
!  105 
:  135 
•     320 


1880. 

1881. 

458 

124 

528 

855 

494 

1,027 

356 

322 

148 

228 

89 

294 

89 

95 

85 

85 

85 

85 

84 

85 

98 

80 

89 

298 

1882.  ,  1883. 


397 

188 

830 

66Z 

882 

493 

243 

476 

390 

225 

291 

117 

114 

I    85 

085 

85 

581 

86 

376 

no 

163  . 

117 

216 

104 

MONTH. 


January. . . 
February. . 

March 

April 

May 

June 

July 

AURUSt..  . . 

September. 
October.. . . 
November. 
December.. 


1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

338 

740 

601 

490 

709 

778 

391 

978 

477 

924 

967 

889 

447 

617 

868 

345 

425 

644 

831 

354 

844 

626 

4.'>8 

733 

590 

904 

455 

588 

320 

264 

362 

221 

464 

293 

458 

115 

100 

137 

207 

242 

251 

269 

137 

85 

101 

459 

95 

270 

144 

201 

96 

95 

615 

186 

721 

106 

125 

76 

85 

159 

585 

405 

375 

82 

91 

85 

177 

438 

327 

588 

171 

365 

151 

169 

655 

964 

370 

666 

354 

203 

420 

930 

810 

291 

1891. 


1.230 
1,136 
756 
440 
161 
142 
143 
148 
144 
140 
122 
216 


MONTH. 


1892.  I  1893. 


January ■  650 

February !  270 

March 328 

April 213 

May I  253 

June I  214 

July I  160 

August ,  156 

September ,  172 

October '  150 


November. 
December., 


271 
286 


1894.     1895. 


325 

287 

514 

558 

401 

200 

1,114 

881 

586  1 

619 

422 

690  1 

1.018 

322 

227 

183 

274 

165 

162 

167 

165 

189 

161 

171 

164 

169 

179 

216 

1.58 

164 

273 

426 

158 

669 

387 

165 

1896. 

1897. 

225 

240 

454 

416 

1.011 

635 

511 

440 

102 

494 

201 

262 

187 

465 

202 

634 

194 

221 

195 

194 

284 

199 

200 

393 

1898. 


663 
950 
573 
386 
852 
340 
207 
387 
226 
253 
377 
684 


1899. 


695 
663 
1.326 
723 
217 
227 
220 
229 
226 
228 
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Total  Mcnthly  RuriHfff  of  CroUm  River  in  Inehe§  on  Drainage  Area. 


MONTH. 


January... 
February.. 
March. ... 

April 

^iay 

June 

July 

Aufcust.... 
September. 
October. . . 
November. 
December. 


1868. 

1869. 

1870. 

1.75 

2.01 

3.54 

.73 

1.76 

3.85 

3.91 

4.98 

3.16 

3.39 

3.02 

4.01 

5.35 

2.55 

1.59 

2.95 

1.17 

.71 

.98 

.53 

.45 

1.83 

.30 

.45 

.40 

.18 

.31 

2.64 

2.38 

.38 

3.07 

1.85 

.55 

1.395 

2.87 

.53 

1871. 


.51 

1.98 

3.12 

1.75 

1.79 

1.25 

.61 

.75 

.54 

1.77 

3.33 

2.01 


1872. 

1873. 

1.82 

8  84 

1.06 

1.48 

1.53 

3.62 

2.75 

6.46 

1.11 

1.90 

1.05 

.47 

.53 

.43 

1.45 

.63 

1.06 

.46 

.95 

1.26 

2.36 

1.49 

1.25 

2.67 

1874. 


9.44 

2.46 

2.66 

3  23 

2.82 

.78 

1.24 

.77 

.50 

.68 

.60 

.80 


1875.     1876. 


.53 

3.69 

2.87 

5.03 

1.60 

.49 

.49 

4.86 

.75 

.73 

1.94 

1.57 


1.27 

3.31 

6.36 

5.61 

1.76 

.59 

.47 

.44 

.33 

.33 

.61 

.42 


MONTH. 


January... 
February.. 
March .... 

April 

May 

June 

July 

Aiisust.... 
September. 
October. . . 
November. 
December. 


1877. 

1878. 

1879. 

.70 

2.58 

1.23 

1.30 

3.45 

,37 

6.19 

3.46 

3.82 

2.61 

1.46 

4.55 

1.20 

1.35 

1.67 

.52 

1.27 

.77 

.44 

.63 

.63 

.43 

.66 

1.24 

.30 

2.08 

.97 

.91 

.79 

.55 

8.85 

1.83 

.69 

1.72 

6.98 

1.68 

1880. 


2.41 

2.60 

2.61 

1.82 

.77 

.46 

.47 

.44 

.44 

.44 

.49 

.47 


1881. 

1882. 

1883. 

1884. 

.64 

2.08 

.99 

1.77 

4.07 

3.95 

3.10 

4.82 

5.41 

4.65 

2.59 

4.56 

1.64 

1.24 

2.42 

2.68 

1.20 

2.05 

1.18 

1.68 

1.49 

1.48 

.59 

.58 

.49 

.60 

.47 

.73 

.47 

.47 

.47 

1.06 

.46 

2.95 

.44 

.64 

.47 

1.98 

.57 

.48 

.40 

.83 

.59 

.87 

1.57 

1.13 

.54 

3.50 

1885. 

3.89 

2.27 

1.81 

2.33 

1.39 

.51 

.45 

.51 

.39 

.48 

1.86 

1.87 


MONTH. 


January. . , 
February. , 

March 

April 

May 

June 

July 

August.. . . 
Septemper, 
October..., 
November. 
December. 


1886. 

1887. 

3.17 

2.58 

4.39 

4.60 

2.24 

3.39 

4.25 

3.00 

1.90 

1.16 

.70 

1.05 

.53 

2.41 

.49 

3.24 

.44 

.80 

.45 

.93 

.77 

.86 

1.07 

2.21 

1888. 


3.73 
4.38 
4.37 
4.61 
2.44 
1.24 
.49 
.98 
2  98 
2.30 
2.83 
4.90 


1889. 

1890. 

1891. 

1892. 

4.09 

2.05 

6.48 

3.42 

2.12 

2.94 

5.40 

1.33 

1.87 

4.45 

3.97 

1.72 

2.32 

2.99 

2.24 

1.08 

1.54 

2.41 

.85 

1.32 

1.62 

1.51 

.71 

1.09 

1.42 

.76 

.75 

.84 

3.79 

.55 

.77 

.82 

2.06 

1.91 

.74 

.87 

1.72 

3.09 

.74 

.78 

4.92 

1.88 

.62 

1.38 

4.26 

1.53 

1.13 

1.60 

1893. 

1.72 

2.65 

5.87 

3.16 

5.52 

.94 

.85 

.99 

.84 

1.13 

1.39 

2.99 


MONTH. 


January. . . 
February. . 

March 

April 

May 

June 

July 

August. . . . 
September. 
October. . . . 
November. 
December., 


1894. 

1895. 

1896. 

1.51 

2.71 

1.18 

1.90 

.95 

2.25 

4.65 

3.09 

5.33 

2.15 

3.52 

2.61 

1.69 

1.20 

.54 

1.39 

.83 

1.03 

.88 

.86 

.98 

.85 

.90 

1.06 

.86 

.92 

.98 

.83 

.86 

1.03 

2.18 

.80 

1.44 

2.04 

.86 

1.05 

1897.     1898.     1899. 


1.26 
1.98 
2.81 
2.24 
2.61 
1.33 
2.46 
2.81 
1.13 
1.01 
1.02 
2.06 


3.44 
4.62 
3.02 
1.96 
4.48 
1.73 
1.09 
2.04 
1.15 
1.33 
1.86 
3.08 


3.65 
2.68 
6.98 
I  3.68 
1.14 
.  1.15 
!  1.16 
•  1.21 
1.14 
1.20 
1.16 
1.19 


1900. 


1901. 


2»« 


Bepoirr  or  8tatz  Exgiveex. 


In  emtimsLting  the  relation  of  rsdnfall  to  mn-off  on  this  water- 
BheA,  the  mean  monthlj  rainfall,  as  giren  in  the  f oUowing  table^ 
has  been  nsed  by  Mr.  Freeman.  This  table  is  made  np  from 
rain  gauge  records  kept  at  the  following  plaees: 

1^870  to  1876,  Boyd's  Comers. 

1877,  arerage  of  Bojd's  and  Croton  records^ 

1878  to  1881^  average  of  Boyd's,  Croton  and  Middle  Branch 
records, 

1882  to  1900,  average  of  Boyd's,  Croton,  Middle  Branch  and 
Carmel  records. 

These  rainfall  records  have  been  used  in  estimating  the  per- 
centage of  mn-ofr  as  hitherto  published.  The  present  change  in 
the  estimated  mn-off  produces  a  change  in  the  i>ercentage  of 
rainfall  to  run-off,  dnd  the  values  of  this  percentage  deduced 
by  3fr.  Freeman  are  given  below. 


T4flal  Monthly  Frecipilalion  on  CraUm  River  Watfrahed  in  Inehet. 


MONTH.  IfifA.     18fi9 

January 2  .yi 

FM>njary 1 .3S 

Marrh 2.55 

Aj.tA 3  ^7 

May 8  79 

Jufi';    4  .'3 

July 2   13 

Aur-j** 0  />H 

H*-Sf\*-uA»*:T 9 .  33 

Or:»'*UT 0  S7 

Novr-rnh'T 4.0.> 

l>c«-Ujh<T 2 .  35 

MONTH.  1876.     1877 

January 1 .42 

Februjiry 4.91 

March fl.33 

April 4.43 

May 3.99 

June 2.52 

July 3.42 

AuKuj't. 1 .20 

Beptnirtbor 5.21 

Octol)/T 1.50 

Novcinbcr 3.40 

Deceuitior. 2 .  35 


1870.     1871.     1872.      1S73.     1874.     18T5. 


3.79 

4.51 

3.80 

1.44 

5.66 

6.96 

2.74 

3.04 

6  40 

3.81 

1.22 

3  "9 

2. 78 

3  47 

5.48 

3.8fJ 

4.27 

2. .59 

3.t>?> 

1 .57 

4.99 

2.11 

5.45 

3.01 

3.fM 

3. 77 

6.31 

3.04 

4. .52 

2.30 

3.45 

3.69 

2.91 

1.99 

1.08 

3. ',9 

2.06 

5.73 

4.0rj 

.71 

3.57 

3.02 

2.26 

3.43 

5-07 

4.34 

2.21 

5.98 

3.10 

1.02 

5.10 

5.24 

5  99 

5.73 

2.75 

10.33 

3.20 

2.S5 

1.44 

3.69 

3.73 

3. .56 

2.11 

9.46 

4.73 

6.18 

2.15 

5.13 

2.40 

3.61 

2.43 

2.51 

4.. 35 

4.01 

3.72 

2.72 

4.61 

5.96 

1.49 

2.59 

3.68 

4.13 

1.78 

1.56 

1878.     1879.      1880.     1881.     18S2.     1883. 


2.86 

4.71 

2.79 

3.43 

4.85 

4.68 

3.40 

0.94 

4.06 

3.14 

3.40 

5.25 

5.72 

5.38 

8.11 

3.04 

4.57 

3.90 

6.54 

3.99 

1.78 

2.47 

3.05 

4.76 

3.57 

1.27 

1.42 

3.42 

0.76 

4.67 

2.29 

1.04 

4.03 

5.92 

2.56 

5.16 

4   18 

5.27 

1.40 

4.67 

2.74 

4.52 

5.26 

4.05 

5.87 

5.86 

2.48 

3.13 

4.89 

2.75 

3.(Ki 

6.95 

4.16 

2.46 

3.16 

2.69 

1.36 

7.83 

3.32 

2.42 

0.78 

14.63 

2.61 

9.15 

4.10 

0.60 

2.83 

2.95 

2.86 

6.24 

7.95 

4.79 

2.95 

2.32 

5.23 

1.61   1 

1.56 

1.46 

7.62 

4.44 

2.59 

6.18 

2.49 

3.65 
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ToUd  Monthly  Preeipit/Uwn 

on  Croton  River  Watershed  in 

Inches — (Concluded). 

MONTH. 

1884. 

1885.  i  1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

January 

4.87 
6.62 
3.99 
2.88 
3.90 
2.52 
6.31 
6.89 
0.85 
2.92 
4.24 
6.39 

6.41 
4.44 
1.26 
2.27 
2.09 
1.17 
5.01 
6.71 
1.10 
6.17 
6.96 
3.08 

6.42 
4.92 
3.91 
3.84 
4.28 
3.28 
6.31 
3.09 
2.29 
2.14 
6.39 
3.87 

5.77 
6.29 
3.72 
3.09 
0.31 
6.79 
11.23 
6.73 
1.70 
3.66 
2.52 
6.68 

5.31 
5.02 
5.81 
2.67 
6.04 
2.24 
2.41 
6.60 
10.00 
4.00 

4..oy 

6.93 

6.05 

2.54 

9.06 

February 

2.25      4.38 

6.71 

March 

1.76 
4.45 

6.09 
3.43 

3.42 

April 

3.02 

May 

2.96  i  6.84 
3.87  :  3.97 

1.69 

June 

2.13 

July 

9.77 
3.73 
6.42 
8.87 
8.64 
3.03 

6.07 
4.27 
6.78 
6.73 
1.09 
3.86 

.08 

AuKust 

6.06 

September 

1.97 

October 

2.32 

November 

3.49 

December 

6.36 

Rdaivon  of  AnnwU  Preeipitaiion  to  Run-off  on  Croton  Watershed. (a) 

[Drainage  area,  338.8  square  milea.] 

\  


1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1R78 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

18S8 

1«S9 

1890 

1891 

1802 

1893 

189t 

1S95 

1896 

1897 

1«98 

1899 

1900 

1901 


Rainfall 
in  inches. 


60.33 
48.36 
44.63 
48.94 
40.74 
43.87 
42.37 
43.66 
40.68 
48.23 
55.70 
47.04 
36.92 
46  69 
62.35 
42.70 
61.28 
43.67 
47.74 
57.29 
60.69 
65.70 
64.05 
47.20 


Run-off 
in  inches. 


33.33 
23.61 
19.20 
19.46 
16.92 
25.02 
26.10 
24.77 
21.09 
20.22 
27  17 
19.66 
12  63 
19.25 
24.28 
13.33 
24.08 
17.71 
20.10 
26.61 
35.29 
31.39 
25.96 
23.48 


44.28 

17.68 

64.87 

29  05 

47.33 

20. .56 

40.58 

15.95 

45.85 

23.26 

53.12 

25.59 

67.40 

29.72 

44.67 

22.28 

'    Difference 

or 

evaporation, 

inches. 


17.00 
24.76 
26.43 
29.48 
23.82 
18.86 
17.27 
18.89 
19.59 
28  01 
28.63 
27.39 
24.29 
27.44 
28.07 
29.37 
27.20 
26.96 
27.64 
30.68 
26.42 
24  31 
28.10 
23.72 
26.60 
26.82 
26  77 
24.63 
22  59 
27.53 
27.68 
22.39 


Run-off 

as  a 

percentage 

of  rainfall. 


66.22 

48.82 

43.02 

89  76 

41.63 

67.03 

69.24 

66.73 

61.84 

41  92 

48.78 

41.77 

84  21 

41  23 

46.38 

81.22 

46.96 

40.66 

42.10 

46.46 

68  12 

66.36 

48.01 

49.76 

39.93 

62.94 

43.44 

39.31 

60  73 


48 
61 


17 
77 


49.88 


a  Tn  this  table  the  actual  run-off  or  obpen'ed  waofeage  and  draught  at  old  Croton  dam  has 
been  compenBoted  for  filling  or  lower'ng  of  the  storage  supply,  so  that  the  rcpults  repre^onted 
as  nearly  as  may  be  what  the  run-ofT  would  have  been  if  no  artificial  storage  existed  within  the 
watershed.  The  rwmilting  annual  run-off  in  inches  differs  somewhat  from  the  totals  of  the 
monthly  run-off  in  the  preceding  tables,  which  show  the  actual  flow  of  the  stream  with  storage 
as  it  existed  at  the  time  the  gaugings  were  taken. 


*« 


J 


'A  ^j^^n  ^J8  ^xTM.    Es-s:. 


rh::yALfL  kiveb  B£iy>^  doveb  places,  dutchess 

T:.'.n  **•*<* ra  bi  rrrhrtarr  t.o  Ho-L^a^ctle  El^i^r  below  Gajl-i-^^ii- 

hi  /^-r  ;i  V.'.*^  2  /•';  f^t  l>r!ow  thft  p*::r.t  of  !ri:w  of  Swazip  EiTier- 
Tr.^  %>.\'^.:.%  *r2,*'.%z^  1»  «.:--ared  ih*:^t  f^^o  =iZ-r*  tel:--*'  iK-^-er 
%'.>/.:.%  \\..k'j:tr.    J*J!  yy^tVn  ir^j  t-?  teen  en  ih-r  dre  Sb-e^t  of 
ir,^  T'/p^,;fr:4 ;.;*>:  A*:lai!  of  tie  Vz'red  iiZAZes  Gvolvziul  Surrer. 
T^?/^^r«  hrA^/tt  rtotiSil^t*  of  a  rli^Ie  »pan  85  feet  between  abot- 
i/.^fr#tiu     Tr^  br>Ijre  rrand*  sqoarelj  across  the  fftreanu  the  bed 
of  ^hi'h  jn  Hand  and  graTfrL    The  entire  flow  passes  between 
the  ab^♦^r»eTJt||  of  th;j!  bridjre  except  at  the  time  of  extreme  high 
wat/'f  of  nearlj  ererr  iiprinjr,  when  the  rirer  overflows  its  bank 
and  iforne  water  paitKen  arotind  one  end  of  the  bridge.    Daring 
extreme  low  water,  meannrements  may  be  made  bj  wading,  a 
Abort  diHtance  below  the  inflow  of  Swamp  River.     A  13-foot 
^KfXed  weight  and  wire  gange  was  attached  to  foot  plates  bolted 
to  horizontal  ehordu  of  the  bridge  in  the  first  panel  from  the 
ritcht  h;jnd   end   of   the   «p«tream    side.     The   water   stage  is 
obn^Tv^fd  twice  daily,  morning  and  evening,  by  the  gange  reader, 
J,  J,  (yiU'u'U.    The  bench  mark  is  an  oval  chisel  draft  near  the 
bri^l^^f  H4^fii  of  the  right-hand  trass  on  the  upstream  side  of  the 
abtitment. 

KU'VHiUm  of  bench  mark 100.00 

K leva ♦  ion  of  water  surface  when  gauge  reads  zero. ...  83.80 


The  tributary  watershed  of  Ten  Mile  River  lies  almost  wholly 
In  New  York  Ktate.  The  drainage  area,  above  the  proposed 
d/iin  HJfe,  one-half  mile  above  Webatuck  Village,  is  estimated  by 
Jolin  K.  Fre(>inan  at  200  square  miles.  An  area  of  5.5  square 
mill's  Intervenes  between  this  dam  site  and  the  gauging  station. 
The  drainage  area  above  the  gauging  station  is  195  square  miles. 


Discharqe:  of  Strbaus:  Ten  Milb  Bivbb. 


r,  at  Tabar'i  Bridga,  Beloic  Dmer  Plain* 


Vii'.b 

140  :i 

s, 

i' 

230 

821 

to».K,ii .'.'"; 

AueuBt  19 

5rSbV28 

^■ffssu 

Aprils 

wwi^hiS^ 

Iq  addition  to  the  above  discharge  measnrements,  a  gnaging 
of  Swamp  River  was  made  by  A.  E.  Place  and  R.  S.  Horton,  just 
above  its  month,  September  17,  1901,  ehowing  the  volume  of  flow 
to  be  38  second-feet,  the  gange  height  being  5.9  feet. 

Two  measurements  of  Ten  Mile  River  a{  Webatuck,  DutcheHS 
County,  N.  Y.,  were  made  by  E.  G.  Paul  in  1900  as  follows: 

Aoguat  9. — Discharge,  46  second-feet. 

October  20, — Discharge,  32  second-feet. 

Water  is  diverted  from  a  small  tributary  of  Ten  Mile  River 
at  the  so-called  Seven  Wells,  one  milp  above  the  gauging  station, 
for  the  supply  of  the  village  of  Dover  Plains.  The  amount  of 
diversioD  is  very  small. 

Before  the  decline  in  prices  of  wrought  iron,  water  power  for 
blowing  small  iron  famaces  was  atilized  at  a  nnmber  of  points  lb 
the  Ten  Mile  River  drainage  area. 


302 


Report  of  State  Engineer. 


WATER  PRIVILEGES  ON  TEN  MILE  RIVER  AND  TRIBU- 

TARIES.« 

Number.  Description. 

1.  At  State  line,  abandoned  about  twenty-five  years  ago. 

2.  At  Webatuck  Saw  Mill,  abandoned  about  eight  years  ago. 

3.  Grist  Mill  at  South  Dover,  200  square  miles  watershed, 

9  feet  average  fall,  75  to  100  horse  power. 

4.  Dover  Furnace,  on  Swamp  River,  abandoned  about  forty 

years  ago. 

5.  Dover  Furnace,  on  brook  leading  into  Swamp  River,  aban- 

doned about  thirty  years  ago. 

6.  Dover  Plains,  Winant's  dam,  rough  block-stone  and  tim- 

ber crib  construction,  8-foot  fall,  134  square  miles  water- 
shed, affords  power  to  electric  light  plant  and  grist  mill, 
average  perhaps  100  horse  power. 

7.  Steel  Works  Settlement,  Amenia  township,  grist  mill  aban- 

doned five  years  ago. 

8.  Singpak,  Amenia  township,  abandoned  thirty  years  ago. 

9.  South   Amenia,   grist   mill,   8-foot   fall,   80   square  miles 

watershed,  20  or  30  horse  power. 


a  Report  on  New  York's  Water  Supply,  by  John  R.  Freeman,  1900,  page  398. 


DiscHABou  OF  Streams:  Ten  Mile  River. 
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DaUu  Gauge  Height  of  Ten  Mile  River  at  Dover  Plaint,  Dxdcheae  County,  N:  Y. 


DAY. 


Jan.     Felx      Mar.    |  Apr.    May   June    July  |  Aug.  j  Sept.  Oct.  \  Nov.l  Deo. 


1001. 


6 

7 

8 

9 

10 

11 

12 

13 


17 
18 

ig 


22 
23 
24 
25 
26 
27 
28 


'4. 


•  •  ^ , 

1 t 

5.0 

•  •'•'.                                                         '            .  . 

j'                     ,**'*      1 

1 5.0 

.........  ...........  "    ........  . . . ..  .. ... 

!4.85 

.6756 
.276  5 


4.7     i 

4.6 

4.675 


375 


1002. 


6.1      6.075 
6.07515.6 
6.16  (5.35 


5.6 
6.66  |5.1 
6.3764.8 

6.25  6.75 

6.26  I5.25 
4.9255.15 
4.65    5.05 


6.95 

6.95 

6.6 

6.2 

6.06 

•    •    •    ■ 


5.05 
6.1 
6.05 
6.05 
11.95 
8.1 
6.36 
6.8 
6.7 
7.8 
7.45 
6.65 
6.05 
6.6 


5.05 

5.0 

4.85 

4.75 

4.676 

J4.4 

4.5 

4.65 

.5.825 

8.45 

9.725 


6.8 

7.6 

7.1 

6.6 

6.3 

6.16 

6.1 

,5.9 

5.876 

!5.676 

16.675 

|5.46 

5.36  14 

'5.225'4 

5.1254, 

5.0254, 

4.95    4, 

4.95    5, 

5.3      5, 


.2254.476 


.45    6.3253.90 

1.26    4.8753.83 

.35    4.65  13.80 

.525  4.625  3.90 

4.5253.83 

4.425  3.80 

4.65    3.88 

3254.6      3.88 

40    4. 45    3.95 

.225  4.426  4.23 

6. 6753. 95 

6.02513.90 

4.95  14.10 

4.775 

4.675 


..95 
.925 


4.6  7. 
4.375  6. 
4.3255. 
4.15  5. 
4.1  15. 
4.5  5. 
4.05    6. 


4.225 

4.175 

4.15 

4.15 

4.175 

4.25 

4.225 

4.10 


4.23 
4.13 
4.03 
3.88 
3.88 
4.03 
4.28 
4.33 
4.13 
4.15 


.0754.08 


.1754.1 
.8      4.7 

.7     1.... 


4.075 

3.975 

3.925 

3.85 

3.825 

3.8 


5.98 


5.78 
5.85 
5.43 
5.10 
5.30 
5.85 
5.38 
5.13 
4.90 
4.83 
5.00 
6.10 
6.43 
5.87 
5.63 
5.43 
5.25 
5.15 
5.27 
5.20 


5.76 

6.60 

6.43 

6.33 

6.30 

6.25 

6.08 

5.30 

5.0 

4.93 

4.83 

4.78 

4.83 

4.8 

4.83 

4.73 

4.66 

4."6" 

4.53 

4.55 

4.58 

4.65 

4.53 

4.68 

4.7 

4.93 

4.78 

4.05 

4.53 


4.45 
4.48 
4.8 
4.90 
4.73 
4.78 
4.8 
4.85 
5.13 
6.08 
4.86 
4.8 
4.8 
4.93 
5.08 
6.15 
10.47 
9.13 
8.28 
7.7 
7.74 
11.6 
10  65 
8.58 
7.95 
7.48 
7.06 


■   •   •  •  a 


^Readings  taken  on  new  gauge  from  this  date,  datum  0 .  33  above  former  giiuge. 
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HOURATONIC  RIVER  AT  GAYLORDSVILLE,  CONN. 

Housatonic  River  rises  in  Hancock  Mountains,  northwestern 
Berkshire  county,  Massachusetts.  In  its  course  to  its  outlet  in 
Long  Island  Sound,  it  crosses  the  western  end  of  Connecticut, 
and  nearly  the  entire  width  of  Massachusetts.  It  parallels,  at 
a  distance  of  a  few  miles,  the  eastern  boundary  of  New  York 
and  receives  the  drainage  from  a  long  narrow  strip  of  New  York 
State  extending  from  Hoosic  River  Watershed  nearly  to  Long 
Island  Sound. 

A  gauging  station  was  established  at  Gaylordsville,  Conn., 
by  E.  G.  Paul,  October  24,  1900.  This  station  is  situated  three 
miles  east  of  f he  New  York  State  line  and  two  miles  below  the 
mouth  of  Ten  Mile  River,  the  principal  tributary  from  New  York 
State.  The  location  of  the  station  may  be  seen  on  the  New  Mil- 
ford  Sheet  of  the  Topographic  Atlas  of  the  United  States  Geo- 
logical Survey. 

River  height  observations  are  made  twice  each  day  by  the 
gauge  reader  George  H.  Monroe.  The  gauge  scale  is  16  feet  in 
length,  divided  decimally.  It  is  attached  to  woodwork  on  the 
inside  of  the  covered  highway  bridge,  in  a  horizontal  position. 
The  observations  are  made  by  means  of  a  weight  suspended  by 
a  sash  chain  running  over  a  pulley  at  the  zero  end  of  the  gauge 
scale. 

Owing  to  unfavorable  conditions  underneath  the  bridge,  the 
discharge  measurements  are  made  from  a  cable  of  200  feet  span 
placed  across  the  stream  one  and  one-fourth  miles  below  the 
bridge.  The  cable  is  supported  on  the  right  bank  by  timber 
shears  25  feet  high,  and  is  anchored  to  a  large  buried  rock.  On 
the  left  bank  a  sycamore  tree  serves  as  a  support  for  the  cable 
which  is  anchored  to  the  base  of  a  large  oak.  The  cable  station 
is  situated  at  the  site  of  the  proposed  storage  dam  for  the  water 
supply  of  Greater  New  York.  The  tributary  drainage  area  above 
the  cable  is  estimated  from  the  United  States  Geological  Survey 
Maps  to  be  1,020  square  miles. 


Discharge  of  Btbbams  :  Housatonic  River. 
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A  number  of  undeyeloped  water  powers  of  considerable  mag- 
nitude exist  on  the  Housatonic  River  in  Connecticut.  The  prin- 
cipal facts  regarding  these  are  given  by  John  R.  Freeman  as 
follows:* 

Undeveloped  Water  P&tren  on  Honeatonie  River, 


LOCATION. 


Zoar 

Little  York 

Southville 

New  Dridf^e 

Gaylordsville. . . 
Bull's  Bridge... 
Kent  Fiirnaoe. . . 
Swift  Bridf^e. . . . 
Cornwall  Bridge. 


Tributary 

drainage 

area, 

square 

miles. 


1.532 

1,389 

1.219 

1,206 

998 

780 

765 


Available 
fall  feet. 


50 
12 
25 
20 
15 
30 
8 
15 
10 


Current  Meier  Diecharge  MeaeuremenU  of  HoutUonie  River  at  GaylordtmUe^  Conn, 


DATE. 


1900-1901. 

October  20,  1900 

October  24,  1900 

August  10.  1900 

August  9,  1900 

August  3,  1901 

September  28.  1901 

September  13,  1901 

October  29,  1901 

November  23,  1901 

NovemberJ3   1P01 

December  28.  190l 


September  8 .  . 
September  19 , 

August  20 

Augu.«<t  5.    .  .  . 

July  11 

November  29. 

June  23 , 

November  15. 

October  3 

Mav3 


1902. 


December  20 

.July  22 

March  18 

March  4. . .    . 


3.00 
3.10 
3.25 
3.30 
3.60 
3.78 
4.00 
4.05 
4.11 
4.82 
5.16 


3.45 
3.75 

3  96 
4.28 
4.30 
4.40 
4.46 

4  50 
5.35 
6.10 
6.65 
6.68 
7.63 
9.9 


Discharge, 

secono- 

feet. 


1 


803.0 
370.0 
422.0 
450.0 
549.5 
700.8 
911.7 
951.0 
965.4 
.862.7 


2.520.0 


543 

640 

835 

983 

1,169 

1.282 

1,177 

1,356 

2,133 

4,469 

5,465 

5,119 

8.259 

13,601 


Hydrographer. 


E.  G.  Paul. 
E.  G.  Paul. 
E.  G.  Paul. 
E.  G.  Paul. 
A.  E.  Place. 
W.  W.  Schlecht. 
A.  E.  Place. 
W.  W.  Schlecht. 
W.  W.  Schlecht. 
!  W.W.  Schlecht 
W.W.  Schlecht. 


H.  K.  Barrows. 
Barrows  A  Churchill. 
H  K.  Barrows. 
H.  K.  Barrows 
H.  K.  Barrows. 
F.  H.  Tillinghast. 
W.  W.  Schlecht. 
F  H   Tillinnhaat. 
P.  M.  Churchil. 
W.  W.  Schlecht. 
F.  H.  Tillinghast. 
H.  K.  Barrows. 
W  W.  Schlecht. 
W  W  Schlecht. 


MISCELLANEOUS  GAUGINGS  OP  HOUSATONIC  RIVER. 

For  comparison  with  the  current  meter  measurements  at  Gay- 
lordsville, the  following  previous  measurements  of  low  water 
flow  of  the  Housatonic  River  have  been  abstracted  from  the 


a  Descriptions  of  Housatonic  water  powers  aregiven  by  Freeman  in  his  report,  on  New  York's 
Water  Supply,  1900,  pafces  398-424;  also  see  The  Housatonic  River  and  its  Tributaries,  by 
Dwisht  Porter,  Ph.  B.,  10th  U.  S.  Census,  1880,  Vol.  16.  Water  Power,  Part  1.  pp.  308-324. 
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reports  of  Freeman  and  Porter  cited  above.  A  series  of 
gangings  of  Housatonic  Biver  at  Kent,  Connecticut,  extending 
from  July  to  October  inclusive,  1878,  by  Horace  Loomis,  showed 
a  minimum  flow  of  260  second-feet  from  755  square  miles  of 
watershed  or  0.34  second-foot  per  square  mile.  The  mean  daily 
flow  from  May  22  to  November  1, 1878,  was  460  second-feet.^ 

In  connection  with  the  water  power  at  Birmingham,  Conn., 
the  minimum  observed  flow  of  Housatonic  Biver  is  stated  by  Mr. 
D.  8.  Brinsdale,  Chief  Engineer  of  the  Ousatonic  Power  Com- 
pany, to  be  500  second-feet  from  a  drainage  area  of  1,580  square 
miles,  or  0.316  second-foot  per  square  mile. 

Occasional  gaugings  during  1881  and  1882  were  made  by  Mr. 
B.  H.  Hull,  C.  E.,  at  New  Milford  Falls,  Connecticut.  His 
gaugings  showed  the  minimum  flow  during  working  hours,  when 
pond  storage  at  the  various  mills  was  being  drawn  upon,  to  be 
916  second-feet  from  1,088  square  miles  drainage.  The  minimum 
daily  flow  for  twenty-four  hours  would  be  less. 

Mean  Daily  Gauge  Height  of  Honaatonic  River  at  OaylordtviUe^  Conn. 
DAY.  Jan.     Feb.    Mar.    Apr.    May    June    July    Auff.    Sept.  Oct.    Nov.   Dec. 


1900. 
1 

p 

3.2 
3.1 
3.1 
2.9 
3.0 
2.9 
2.8 
3.2 
3.5 
4.1. 

3.9: 

3.7 
3.6. 
3.7 
3.7  . 
3.7. 
3.6  . 
3.6  . 

3.6  . 

3.7  . 
4.1  . 
4.0  . 
3.9 
3.9 
3.8 
4.6 
5.6 
5.4 
6.1 
4.9 

4.9 

2 

4.6 

3 

4.3 

4 

4  2 

6 

6.6 

6 

5.8 

7 

5  4 

8 

5  1 

9 

4.9 

10 

4.5 

11 

4.2 

12 

' ' 

4.2 

13 1 

4,2 

14 

4.2 

16 

, 

16 

17 

18 

1 

19 

>..«•  .....  .....,..**.  .•«..  ..... 

20 

. 

21 

22 

23 

.     .   2  9 

4.8 

24 

3.1 

5.1 

25 

q  2 

4  3 

26 

3.1 

4.2 

27 

' 3.1 

4.1 

28 

3.1 

4.2 

29 

3.1 

4.0 

30 

3.0 

3  9 

31 

1 

4.2 

-     •    >  •  . 

a  Report  to  Department  of  Public  Works  of  New  York  city  for  quarter  ending 
June  30,  1879. 


Q  River:  Bull'a  Falls  at  BuU'a  Bridsc.'C 


Discharge  of  Streams:  Housatonic  Bivbb. 


307 


Mean  DaHy  Gauge  Height  of  Houaalonic  River  at  OaylordamlU,  Conn. — (Continued). 


DAY. 


Jan.  Feb.  I  Mar.  Apr.  May  June  July  Au«.  Sept. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


1. 

2. 

3. 

4. 

6. 

6 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26, 
27. 
28. 
29. 
30. 
31. 


1901. 


27 

28 

29 

30 

31 


1902. 


4.40 
4.(X) 

a     ' 

a     ' 

4.50: 

4.50 
4.40 
4.20 
4.40 
4.10 
4.70 
4.00 
3.50 
3.70 
3.80 
4.40 
4.00 
3.50 
3.40 
3.80 
3.60 
3.70 
3.50 
3.00 
3.70 
3.80 
3.70 
3.50 
3.50 
3.40 


7. 
6. 
5. 
"6. 
6. 
6. 
6. 
6. 
6. 
5. 
6. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
8. 
6. 
6. 
6. 
6. 
5. 
5. 
5. 
4. 
4. 


10 
60 
90 
30 
20 
30 
30 
20 
30 


20 
40 
20 
50 
50 


3.201 
3.30 
3.30 
3.30 

3.io: 

3?00 
3.40 
3.50 
3.40 
3.70 
3.50 
3.30 
3.40 
3.70 
3.60 
3.40 
3.40 
3.40 
3.20 
3.30 
3.40 
3.50 
3.40 
3.20 
3.30 
3.00 
3.40 
3.30 


3.30 
3.50 
3.60 
3.60 
4.10 
3.00 
3.90 
3. CO 
3.50 
7.50 
8.20 
7.. 50 
6.00 
5.50 
5.00 
5.60 
4.60 
4.60 
4.80 
4.80 
10.00 
8.70 
7.40 
7.10 
6.60 
6.60 
7.20 
6.90 
6.60 
6.20 
5.80 


5.30 
5.30 
5.30 
6.10 
6.60 
6.50 
7.30 
8.30 
8.00 
67.80 
7.20 
6.70 
6.50 
6.10 
5.90 
5.90 
5.50 
5.30 
5.20 


4 

4. 

5 

4. 

4. 

4 

4 

4 

8 


90  14 
90  10 
40  9 
90  10 
80  7 
60  6 
50  6 
40  6 
50  6 


10  6 

00  7 

90  8 

70  8 

30  8. 

50  8. 

60  7. 

30  6, 


80 
00 
00 
80 


7 

7 
7 
7 


30  8 


7 

7 
7 
7 

7 


00 
10 
80 
00 
fiO 
30 


80  6 
30  6 
80  6 
60  7 
90  10 
70  9 
30  .. 
90  .. 
90  .. 


20  6 
20  6 
80  6 
no  5 
80  6 
00  6 


60 
00 


5 
5 
6 
6 
6 


30 
80 
90 
20 
80 
80 
50 
80 
00 
50 
20 
,70 
80 
00 
,90 
7 
9 
6 
3 
0 
6 
6 
1 
9 
0 
0 
9 
9 
7 
7   I 


5 

7 


20 

30, 


9.30 
8.40 
8.50 
8.80 
7.85 
7.20 
6.90 
7.00 
6.40 


6.8 
6.6 
6.8 
5. 


5 
5 
5 


8 
8 
5 
5 


6.7 
6.1 
6.8 
6.9 
6.8 
6.8 
6.7 
6.2 
5.9 
5.8 
5.6 
5.6 


5 
5 
5 
5 
5 
5 
4 


5 
2 
2 
1 
1 
0 
9 


5.0 
5.1 
5.1 
0.2 


6.20 
6.20 
6.40 
6.30 
6.00 
5.60 
6.50 
5.30 
5.20 
5.20 
5.70 
6.30 
6.10 
6.00 
5.60 
5.50 
5.30 
5.30 
5.80 
6.20 
6.20 
5.80 
5.80 
5.60 
6.80 
6.70 
6.80 
6.80 
6.90 
6.80 
6.60 


6.8 
6.3 


6. 
5. 
5. 


5.6 
5.6 


5 
5 
4 
5 

4 
4 
4 

4 


3 
,2 
.9 
0 
.9 
.9 
,8 
,7 


4.6 
4.6 
4.5 
4.4 
4.3 
4.6 


4 

4, 

4, 

4 

4. 

4 


6.3 
5.3 
5.0 
5.7 


6.20 

6.00 

5.70 

5.50, 

5.80 

5.20 

5.20; 

6.50' 

5.50, 

5.40; 

5.20 
4.90' 
4.801 
4.60 


5 
4 
4 
4 
4 


20 
70 
60 
20 
30 


4.20 
4.10 
4.00 
4.30 
4.70 
4.60 
4.30 
4.20 
4.00 
4.00 
3.80 


4.7 
4.4 

I  4.4 
4.6 
4.9 
4.8 
4.6 
4.6 
4.4 
4.6 

;  4.5 
4.6 
4.4 
4.7 

,  4.6 

I  4.3 
4.5 
4.4 
4 
4 
4 
4 
4. 
4 
4 


.4 
4 
.3 
,7 
5 
3 
3 


4.3 
4.2 
4.2 
4.1 
4.3 


3.60 
3.50 
3.80 
3.90 
3.70 
4.00 
4.00 
3.80 
3.80 
3.80 
3.90 
4.00 
4.00, 
3.90 
3.60 
3.50 
3.70 
3.60 
3.60 
3.60 
3.60 
50 
40 
60 
3.60 
3.50 
3.50 
3.60 
3.60 
3.40 
3.70 


4.8 

4.6 

4.4 

4.7 

4.5 

4.5 

4.8 

5.0 

4.7 

4.6 

4.35 

4.3 

4.2 

4.0 

3.9 

4.1 

4.2 

3.9 

3.8 

4.65 

6.0 

6.6 

6.0 

5.7 

5.5 

5.3 

4.95 

4.85 

6.55 

5.45 

6.4   I 


3.60 
3.70 
3.60 
3.40; 
3.30 
3.30 
3.90 
4.80 
4.40 
4.10 
4.00 
3.90 
3.70 
3.70 
3,60 
3.70 
3.60, 
70, 


00, 
80 
10 
70 
80 
80 


6.80 
6.70 
5.70. 
5.20 
4.80 
4.60 
4.40 


4.8 

4.65 

4.65 

4.45 

4.3 

4.4 


4. 
4. 
4. 
4. 
4. 
6. 
5, 
4. 
4. 
4. 
4. 
4. 
3, 


6 

65 

55 

45 

5 

16 

0 

7 

5 

35 

2 

0 

8 


4.05 

3.95 

4.05 

4.1 

4.1 

3.95 

3.95 

3.95 

3.95 

3.9 

3.9 


Oct.  ,  Nov.   Dec. 


4.. 30 

4.40 

4.70 

4.60 

4.60 

4.40 

4.40 

4.40 

4.00 

3.90, 

4.00, 

4.20, 

4.00 

4.001 

4.001 

4.10, 

4.10, 

4.70| 

4.50( 

4.40 

4.20 

4.20 

4.00 

3.80 

3.90 

3.80 

3.80 

3.80 

3.90 

4.40 


3.80 
3.55 
3.50 
3.60 
3.65 
55 
65 
50 
55 
4.00 
4.00 
3.90 
3.85 


3. 
3 
3 
3 


10 
00 
60 
70 
75 
80 
85 
05 
75 
60 
3.70 
3.65 
3.85 
4.20 
4.00 
6.30 
6.00 


I 


4.. 30' 


20 1 
50 
60 
401 
20 
4.00 
3.90 
4.00 
4.00 
3.80 
3.80 


3. 
5. 


80 
20 


6.70 
6.00 
5.80 


5 
5 
4 
4 
4 
4 
4 


,30 
,10 
.90 
,80 
.60 

,5o; 

.40 


4.30 

4.30 

4.20, 

4.00 

4.00 

4.30 

4.10 


5 

5 

5 

5, 

6. 

5 

5 

4 


,50 
,60 
,25 
,15 
00 
15 
.00 
.85 
4.70 
4.55 
4.40 
5.30 
5.30 
5.10 
6.00 
4.80 
4.75 
4.60 
4.55 


4 
4. 
4 
4 

4, 
4 


25 
30 
45 
40 
45 
45 


4.40 
4.30 
5.85 
6 .  55 
6.00 
5.80 


4.00 
4.20" 
4.00 
3.80 
3.70 
4.10 
3.80 
3.80 
3.80 
3.70 
3.50 
3.60 
4.80 
4.90 
4.70 
4.60 
4.60 
4.40 
4.20 
4.30 
4.20 
4.20 
4.10 
4.20 
4.60 
4.80 
4.50 
4.00 
4.00 
4.20 


50 

30 

00 

95 

85 

75 

65 

60 

6 

35 

3  I 
46, 

4  I 
5 

6 
4.4 
4.35 
4.25 
4.3 
4.25 
4.3  ' 
4.2 
4.0 
4.05 
4.15 
4.25 
4.6 
4.5 
4.4 
4.25 


4.00 
4.10 
4.20 
4.10 
4.00 
4.00 
3.90 
3.80 
3.90 
5.00 
6.50 
5.90 
5.70 
5.80 
8.90 
8.20 
7.80 
7.50 
6.80 
6.10 
5.60 
5.10 
4.90 
6.20 
5.20 
6.00 
5.30 
6.10 
6.30 
9.40 
7.60 


4 

4 
4 
4 
4 


1 

15 

4 

6 

6 


4.3 


4. 

4. 
3. 
3. 
3. 


35 

3 

45 

56 

7 


3.76 

4.0 

4.05 

4.26 

4.90 

7.9 

7.35 

6.7 

6.35 

6.65 

8.6 

8.4 


7, 
7. 


55 

3 

6.9  ' 
6.65 
6.0 
5.75 
5.9 


5.6 


a  Frozen. 


b  Ice  went  out. 
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Report  of  Statb  Enoinbbb* 


Estimated  Low  Water  Flow  of  Houeatonic  River  at  GavlordmiUe,  Conn. 
[Drainage  area,  1,020  square  miles.] 


DAY. 


Jan.     Feb.    Mar.    Apr.    May    June  I  July  !  Aug.  {  Sept.  Oct.    Nov.    Dec. 


1000. 


1901. 
1 

1,290 

2 

1.290 

3 

0 

4 

5 

6 

1.410 

7 

1,410 

8 

1,290 

9 

1,290 

10 

1,290 

11 

9S0 

12 

1,080 

13 

890 

14 

550 

16 

670 

16 

740 

17 

1,200 

18 

890 

19 

650 

20 

600 

21 

740 

22 

605 

23 

670 

24 

550 

25 

605 

26 

670 

27 

740 

28 

670 

29 

550 

30 

550 

31 

500 

395 
450 
450 
450 
355 
316 
600 
650 
6(X) 
670 
650 
450 
500 
670 
605 
600 
600 
500 
395 
450 
600 
650 
500 
395 
450 
315 
500 
450 


450 
650  j 
605 
606 
980, 

8io; 

810' 


605 

650 

a       • 

! 1 

. . .  !.I.'!!!.,!!!..  1,820 

1,545 

1,680 

1,410 

1,075 

1,180 

11,075 

I  980 

890 

1,180 

1  .GSO 

1.545 

1,180 

1,075 

I  890 

890 

740 


395  1 .970 
35511.645 
355  1,180 
a  1,075 
315  a 
a 


395; 

550  1,970 
980  1,410 
810  1,075 
670  1,075 
605  1,075 
670  1,075 
670  j  a 

670 

605 

550 

605 

670 

980 

oyvj  . .  •  •  • 
810  1,8^ 
810  a 
395!  740  1,180 
355  1,645  1,075 
355,     a  980 

355 1,075 

355i 890 

315  1,970      810 
a      1,075 


,180i 

.076 

,410, 

,5451 

,290 

.0751 

8901 

810' 

890 

890 

740 

740 

740 


605 
605 
605 
605 
550 
50{) 
605 
6(»:) 
5r>0 

5r>() 

550 
550 
500 
670 


,075 


,820 


45  1 


,290 


890      b 
1 ,076  

890 

740 

670      080 

980      890 

740      810 

740 

740 

670 

550 

605, 

1,820  

1 ,970  

1,680  

1,545  

1,410  

1,290  

1,075  

1,180  

1 ,075  ..... 
1 ,075  

980 

1 .075  

1.820  

1.410  

890 

890 

1,075  


a  Discharge  exceeds  limit  of  rating  curve,     b  No  record. 


Discharge  of  Streams:  Chenango  Bivbr.  309 


SUSQUEHANNA  BIVEB  DBAINAQB. 

CHENANGO  RIVER  AT  BINGHAMTON,  BECOME  COUNTY, 

N.  Y. 

The  gauge  on  this  stream  is  located  on  the  upstream  side  of 
the  first  span  from  the  right  bank  of  Court  Street  Highway 
bridge  in  Binghamton. 

It  consists  of  a  horizontal  wooden  box  containing  a  scale  grad- 
uated in  feet  and  tenths  to  15.5  feet,  secured  to  the  vertical  sup- 
ports of  the  hand  railing  by  means  of  U-bolts.  At  the  zero  end 
of  the  scale  is  placed  a  pulley  over  which  passes  the  weight  wire. 
The  bench  mark  is  a  circular  chisel  draft  in  upstream  corner  of 
bridge  seat  on  left-hand  abutment 

Elevation  of  bench  mark 100.00 

Elevation  of  water  surface  when  gauge  reads  zero. ...  65.98 


The  Court  Street  Bridge  stands  squarely  across  the  thread 
line  of  the  stream,  which  has  a  nearly  horizontal  bed  of  gravel 
and  small  cobblestones,  affording  a  smooth  uniform  current  for 
gauging.  The  channel  is  obstructed  by  three  masonry  piers  sup- 
porting the  four  spans  of  the  bridge,  79  feet  clear  width  each; 
the  bridge  having  a  total  length  of  337  feet  between  abutments. 
The  bridge  is  situated  2,500  feet  above  the  mouth  of  Chenango 
River.  A  small  rift  below  the  bridge  cuts  off  backwater  from 
Susquehanna  River  at  ordinary  stages  of  the  rivers.  During 
freshets,  when  the  gauge  reading  may  be  affected  by  backwater, 
making  them  appear  too  large,  check  readings  are  taken  at  De 
Forest  Street  Bridge  1.4  miles  upstream. 
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Eeport  of  State  Engineer. 


During  1901  nine  current  meter  measurements   have  been 
made  through  the  co-operation  of  E.  C.  Murphy  as  follows: 


Gauge     I  Discham, 
height,         aecono- 
feet.  feet. 


DATE. 

1901. 

July  29 

July  29 

Aufcust  19 « • 

Aun^ust  19 

July  2 

July  9 

July  8 

October  19 

October  19 


a  Subject  to  revision. 
Current  Meier  Dieeharge  MeaturemenU  of  Chenango  River  at  Binghamtont  N,  Y. 


5.21 

405 

5.21 

425 

5.48 

666 

5.49 

577 

5.64 

o4o 

5.71 

942 

5.78 

1.119 

5.81 

a987 

5.82 

o927 

DATE. 

1902. 

Auipist  15 

August  14 

July  16 

June  6 

July  3 

March  27 

March  28 

July  1 

March  29 

August  3 


Gauge 

height, 

feet. 


Discharge, 
second- 
feet. 


6.08 

1,341 

6.20 

1.606 

6.66  i 

2.098 

6.68  , 

2,407 

7.16  1 

2.688 

8.16 

4,201 

8.21 

4,377 

8.41  ■ 

4.816 

8.76  1 

6,206 

9.04 

6.543 

Hydrographei'. 


E.  C.  Murphy. 
E.  C.  Murphy. 
E.  C.  Murphy. 
R.  E.  Horton. 
E.  C.  Murphy. 
E.  C.  Murphy. 
E.  C.  Murphy. 
E.  C.  Murphy. 
E,  C.  Murphy. 
E.  C.  Murphy. 


The  gauge  reader,  Mr.  E.  F.  Weeks,  takes  readings  of  the  river 

m 

stage  twice  daily.  During  freshets  additional  readings  are  taken 
at  frequent  intervals  at  the  Chenango  and  Susquehanna  stations 
by  the  United  States  Weather  Bureau,  of  which  Mr.  W.  E.  Don- 
alson  is  ofQcial  in  charge  at  Biughamton. 

Three-fourths  mile  above  the  gauge  is  located  the  dam  of  the 
Binghamton  Cold  Storage  Company.  Six  water  wheels  are  used 
under  a  head  varying  from  zero  to  5  feet,  rated  at  a  total  of  150 
horse  power.  The  dam  is  a  low  structure  giving  but  3  feet  fall. 
It  consists  of  large  blocks  of  bluestone  laid  dry,  offering  numer- 
ous leaks  and  crevices.  The  dam  affords  little  obstruction  to  the 
flow  of  the  stream,  which  passes  the  gauge  in  nearly  its  normal 
regimen.* 


o  See  description  of  Chenango  River  in  Report  on  Water  Power,  Pt.  1, 10th  U.  S.  CenmiB,  1880 
Vol.  XVI,  pp.  683-585. 


■o  Itiver;  Dam  al 


SiDShamCou.  N.  Y.,  1902. 


Discharge  of  Streams:  Chenango  River. 


311 


The  flow  at  Binghamton  does  not  represent  the  entire  natural 
run-oflf  of  the  Chenango  Watershed,  as  a  portion  of  the  head- 
waters are  diverted  across  the  Chenango-Mohawk  divide  through 
Oriskany  Creek,  to  feed  the  Rome  or  summit  level  of  Erie  Canal.* 

Additional  diversion  takes  place  from  the  headwaters  Of 
Tioughnioga  River  through  Fayetteville  feeder.  De  Ruyter 
Reservoir,  at  the  head  of  the  feeder,  which  has  a  tributary  drain- 
age of  18  square  miles,  receives  most  of  its  supply  from  across 
the  Chenango  divide. 

NOMINAL  AND  EFFECTIVE  DRAINAGE  AREAS  OF  CHE- 
NANGO RIVER  ABOVE  BINGHAMTON. 

Natural  drainage  area  above  Binghamton . . .  1,582  square  miles 

Area  tributary  to  canal  storage  reservoirs. . .  105  square  miles 
Effective   area    above    Binghamton    during 

navigation  season 1,477  square  miles 


Mean  Monthly  Flow  of  Chenango  River  at  Binfjhamton^  Broome  County^  N.  F.,  Low  Water 

Season  of  1901. 
[Drainage  area,  1 ,582  square  mile<«.l 


MONTn. 

Second- 
feet. 

AuKUJit 

507 

September 

546 

October 

682 

November 

December 

Second* 

feet  per 

square 

mile. 


0.32 
0.34 
0.37 


Inches  on 

drainayo 

area. 


0.37 
0.38 
0.43 


6  See  description  of  Oriskany  Creek  Station,  p.  121. 
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Mean  Daily  Oauffe  Heioht  of  Chenango  River  at  Binghamton,  Broome  County,  K,  1". 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

1 
Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1901. 

1 

1   

1 

5.18 

6.08 

5.10 

6.10, 

5.051 

6.20" 

6.0i: 

6.10, 

5.20 

5.20 

5.23 

6.20 

6.181 

6.13, 

6.15J 

6.35' 

5.90 

5.60 

6.48 

6.401 

6.55i 

6.58 

5.48 

6.70, 

6.20 

6.65 

6.38 

6.30 

5.25 

6.201 

6.20| 

5.68 
5.75 
6.68 
5.50 
6.43 
6.28 
5.23 
5.20 
6.18' 
5.15 
6.15 
5.18 
5.30 
6.48 
6.35 
5.43 
5.55 
6.63 
5.65 
5.45 
5.45 
5.30 
5.23 
5.20 
5.25 
5.24 
6.26 

'5*.i5 

5.88 



6.70 

6.50 

6.62 

6.68 

6.55 

5.51 

6.45 

6.47 

5.40 

6.37 

5.34 

5.34 

6.42 

6.47 

6.41 

6.08 

6.89 

5.85 

5.80 

5.82 

6.78 

6.75 

6.70 

5.67 

5.57 

5.48 

6.45 

5.39| 

6.40, 

5.35; 

6.39' 

6.46 
5.31 
6.26 
6.28 
6.27 
5.25 
6.25 
5.23 
5.24 
5.21 
6.14 
5.26 
6.85 
6.45 
6.20 
6.11 
6.10 
6.06 
6.06 
6.00 
5.96 
6.95 
5.94 
6.72 
7.78 
7.19 
6.64 
6.06 
6.20 
6.33. 

6.12 

2 

t 1 i 

i i 

6.33 

3 

...... 

! 1 

6.61 

4-. 

:::::!::::::i::::: 

,            ..^.. 

6.52 

6 

1 

i 

6.19 

6 

..,, 1 

5.95 

7 

::::::i::::: 

••*• 1 

.....    ------1---.- 

5.91 

8 

::::::::::::::::::::: 

1 

•  •  1 

6.03 

9 

1 1 

1 

1 1 

6.85 

10 

1      1                  i 

9.64 

11 

1 

. .  1 

•    • 

10.00 

12 

1 

8.82 

13 

:::::i::::::  ::::: 

I 

14 

.....1......    ...... 

8.48 

15 

:::.:!:::::: 

1 

10.64 

16 

1     1 

18.02 

17 

, 

12.61 

18 

••.«•  •••..I......  ..... 

L 

9.42 

19 

1 1 

1 

8.11 

20 

1      t 

"   '  ■   ■   ■ 

. .  1 

7.40 

21 

::::j:::::i:::::: 

•    1 

6.84 

22 

1 

6.67 

23 

1 

6.77 

24 

1      1 

.... 

' 

8.18 

25 

1 ! 

' 

7.42 

26 

1 



, 

6.89 

27 

. . . 

6.84 

28 



1 

6.50 

29 

1                          1 

.     ., 

6.53 

30 

7.20 

31 

1            i 

•   •  1 

7.36 

1902. 

1 

1 

1 

6.62 
6.64 
6.74 
6.91 
6.65 

6 

6 
6 

.31 
.26 
.13 
.34 
.20 

19 
23 
21 
17 
12 

.44 
.32 
.64 
.15 
.30 

8.65 
8.61 
8.45 
8.10 
7.83 

6.53 
6.30 
6.20 
6.20 
6.20 

6 
6 
5 
6 
6 

.20' 

03, 

95 

.23 

.95 

8.60 
7.80 
7.31 
7.36 
7.05 

8.33! 
9.33, 
8.35' 
7.7O1 
7.20 

6.03 
5.98 
6.00 
5.93 

5.90 

7.73 
7.70 
7.13 
6.73 
6.48 

8.48 
8.00 
7.70 
7.43 
7.28 

6.98 

2 

6.93 

3 

7.13 

4 

7.68 

6 

7.58 

6 

6 

61 

6 

19 

9 

.9.-? 

•   • 

6.10 

6 

.58 

7 

38 

6,88' 

5.88 

6.73 

7.18 

7.18 

7 

6 

62 

6 

16 

9 

25 

7 

.60 

6.10 

6 

.30 

8 

.12 

6.90, 

5.93 

7.00 

7.15 

7.05 

8 

6 

.30 

6 

20 

9 

.03 

7 

.57 

6.10 

6 

.30 

7 

.93 

6.75 

5.90 

6.88 

7.03 

6.95 

9 

6 

22 

6 

21 

8 

07 

8 

.12 

6.10 

6 

.33 

7 

.73 

6.68 

5.93 

6.90 

6.88 

6.70 

10 

6 

13 

6 

08 

9 

45 

8 

.50 

5.98 

6 

30' 

7 

80 

6.45 

6.30 

6.75 

6.78 

6.63 

11 

6 

.14 

6 

10 

9 

28 

8 

97 

5.95 

8 

.45 

9 

.15 

6.40 

6.,'>3 

6.58 

6.73 

7.00 

12 

6 

02 

5 

.99 

11 

60 

8 

78 

5.90 

6 

.33 

8 

33 

6.65 

6 .  25 

6.60 

6.68 

6.98 

A  O  •••■••••«• 

5 

.87 

5 

.90 

15 

08 

8 

.48 

6.85 

6 

.25 

7 

.33 

6.60 

6.10 

6.60 

6.93 

6.68 

14 

5 

63 

5 

.84 

15 

77 

8 

23 

5.80 

6 

.30 

6 

88 

6.29 

6  05 

6.80 

6.85 

6.45 

15 

5 

.89 

5 

.77 

14 

.17 

7 

.80 

5.75 

6 

.20 

6 

60 

6.13 

6.00 

7.08 

6.75 

6.55 

16 

5 

.91 

5 

.87 

11 

.97 

7 

.43 

5.70 

6 

18 

6 

.48 

6.10 

5.90 

6.75 

6.60 

6.99 

17 

5 

.89 

5 

.76 

15 

87 

7 

.18 

5.73 

6 

20 

6 

.48 

5.08 

5.85 

6.. 55 

6.55,10.97 

18 

6 

.76 

5 

.78 

15 

72 

7 

.05 

5.70 

6 

.10 

6 

.40 

5.93 

5.80 

6.45 

6.5311.38 

19 

5 

.78 

5 

.74 

13 

.10 

6 

90 

5.60 

6 

.00 

0 

.73 

5.8.S 

5.80 

6.40 

6.50  10.35 

20 

5 

.78 

5 

.71 

10 

47 

6 

.80 

5.75 

6 

00 

11 

57 

5. 88 

5.75 

7.25 

6.55 

9.53 

21 

5 

.67 

5 

64 

9 

40 

6 

.70 

6.00 

5 

95 

14 

.98 

6 . 1  .'■> 

5.73 

7.30 

6. .50 

8.95 

22 

6 

.02 

5 

67 

9 

20 

6 

63 

5.88 

6 

20 

14 

.90 

6.44 

5.70 

6.95 

6.53  13.29 

23 

8 

.24 

5 

.68 

9 

32 

6 

50 

5.78 

6 

25 

13 

.40 

6.. 35 

5.75 

6.78 

6.53  14.47 

24 

8 

.66 

5 

67 

9 

.38 

6 

38 

5.83 

6 

08 

12 

.22 

6.33 

5.73 

6.75 

6.60  11.72 

25 

7 
6 

.62 

.87 

6 
5 

.69 
73 

8 
8 

90 
47 

6 
6 

..30 
.18 

5.95 
6.30 

5 

5 

93 
.98 

11 
9 

.35 
.60 

6.2s 
6.25 

5.75 
5.98 

6.75 
6.65 

6.65 
'  6.73 

9.75 

26 

9.15 

27 

6 

.86 

6 

08 

8 

.15 

6 

.18 

6.58 

6 

.10 

8 

..50 

6.15 

6.20 

6.60 

7.23 

8.68 

28 

7 

.28 

8 

.42 

8 

15 

6 

.13 

6.30 

6 

08 

11 

.50 

6.23 

6.10 

10.19 

7.50 

8.08 

29 

7 

.39 

•     4 

•   • 

8 

90 

6 

.13 

6.20 

6 

.65 

9 

.58 

6.18 

8.08 

12.15 

7.23 

7.68 

30 

6 

.86 

■     • 

i   «    • 

9 

28 

6 

.28 

6.18 

10 

.48 

8 

.50 

6.18 

6.88 

10.85 

7.05 

7.73 

31 

6 

.41 

■     ■ 

•    • 

8 

.97 

•   • 

t    ■    • 

6.15 

... 

■  •  "I 

9 

.18 

6.10, 

.  . . . 

9.30 



..... 

7.43. 
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SUSQUEHANNA     RIVER    AT    BINGHAMTON,     BROOME 

COUNTY,  N.  Y. 

A  gauging  station  was  established  on  this  stream  July  31, 
1901.  The  gauge  is  located  on  the  upstream  side  of  the  left  span 
of  the  Washington  Street  Highway  bridge.    This  bridge  is  sit- 
uated about  800  feet  upstream  from  the  junction  of  Chenango 
and  Susquehanna  Rivers.    A  rift  extends  diagonally  across  the 
stream,   underneath  the  bridge.     The  gauge  stands  above  a 
stretch  of  smooth  water  extending  from  the  crest  of  the  rift  to 
the  dam,  2,800  feet  upstream,  and  the  gauge  readings  are  unaf- 
fected by  backwater  from  Chenango  River  at  ordinary  stages. 
Owing  to  unfavorable  conditions  underneath  the  Washington 
Street  bridge,  discharge  measurements  are  made  at  Exchange 
Street  bridge,  1,900  feet  upstream.    The  gauge  is  of  the  weight 
and  wire  variety,  reading  to  feet  and  tenths.     Its  datum  being 
determined  as  follow.s: 
Bench  mark,  chisel  draft  on  corner  left-hand  bridge 

abutment,  upstream  side,  elevation 100.00 

Elevation  water  surface,  when  gauge  reads  zero("). . .  75.88 


Current  meter  measurements  were  made  during  1901  and  1902 
hy  E.  C.  Murphy,  as  follows: 


Current  Meter  DUcharge  Meaturemente  of  Suequehanna  River  at  Binohamtont  Broome  Co.,  N.  Y. 


July  30. . . 
Auffust  20 , 
Auffuflt  20. 

July  3 

July  10  ... 
AufniHt  23 . 
August  22. 
AuKUBt  22 . 
August  21 . 


Auguet  16 . 
August  16. 
July  14. . . . 
July  4 


July  2... 
August  4. 
Augusta. 


DATE. 


1901. 


1902. 


Gauge 
height, 
'  feet. 


Discharge 
second- 
feet. 


608 

942 

689 

947 

1,425 

2,176 

2.983 

3,752 

7,244 


1.920 
2,105 
3.064 
6,230 
6.839 
6.902 
8,633 


Hydrofl^apher. 


E.  C.  Murphy 


a  No.  100  original  gauge. 
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By  plotting  the  above  discharges  as  absissae,  using  the  gauge 
heights  as  ordinates,  a  rating  curve  for  the  stream  cross  section 
at  Binghamton  has  been  prepared,  from  which  the  mean  daily 
flow  in  second-feet  has  been  determined  from  the  mean  daily 
gauge  height.    The  gauge  is  read  twice  daily  by  Mr.  E.  F.  Weeks. 

There  are  no  tributaries  of  noticeable  magnitude  entering 
between  the  gauging  stations  on  the  Chenango  and  Susquehanna 
Rivers  at  Binghamton  and  the  junction  of  the  two  streams.  Sim- 
ultaneous discharge  measurements  of  the  two  streams  were  made 
on  several  occasions.  By  combining  the  volumes  of  flow  of  the 
two  branches,  that  of  the  Susquehanna  below  the  junction  at 
Binghamton  has  been  obtained  as  follows:'* 


DATE. 


1901. 
July  2-3. 


Total 

flow  below 

junction, 

second-feet. 


1,79a 


July  8-10 •  2, 544 


July  29-30. 
Auffust  19-20. 
August  19-20. 


1.013 
1,519 
1,51S 


An  additional  measurement  made  at  the  highway  bridge 
Union,  N.  Y.,  by  R.  E.  Horton  June  6,  1902,  showed  a  discharge 
of  5,475  second-feet.  Elevation  of  water  surface  referred  to 
D.,  L.  &  W.  R.  R.  datum  803.88.  The  drainage  area  at  Union 
is  4,032  square  miles.  The  accompanying  tables  show^  the  stage 
and  progress  of  the  floods  of  December  15-16,  1901,  and  March 
1-2,  1902;  the  latter  exceeded  all  known  previous  floods  except 
that  of  1865.  The  following  comparative  data  has  been  obtained 
from  these  two  floods  at  Binghamton  and  at  Union  highway 
bridge  8.8  miles  below  the  gauging  station.  Elevations  were 
referred  to  the  D.,  L.  &  W.  R.  R.  datum  or  mean  tide  at  Sandy 
Hook. 


i 


a  See  description,  Chenango  River,  p.  309. 
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FLOOD. 

December  15-16, 1001 

March  1-2, 1902 

1866 


Elevation  at 
Btnghamton. 


835.67 
839.77 
840.00 


Elevation 
at  Union. 


820.59 
826.71 
827.82 


Fall  in 
feet. 


15.08 
13.06 
12.18 


From  the  stage  and  slope  as  given  above  and  from  cross- 
sections  obtained,  the  discharge  during  these  freshets  has  been 
calculated  by  Aieans  of  the  Kutter  formula.  The  coefficient  of 
roughness  n=  .040  has  been  used,  this  value  having  been  calcu- 
lated from  observed  slopes  and  measured  discharges  at  lower 
stages  of  the  stream. 


FI.OOD. 

December  15-16, 1901 

M  arch  1  -2 ,  1 902 

1865 


Entimated 
diacharge 
•eoond- 
feet. 

Second- 
feet  per 
■quare 
mile. 

67.160 
104,470 
104.770 

16.7 

25.9 

26.0 

Flood  of  December  15-16,  1901,  at  BingKamton,  N,  Y, 


Susqubhanna  Rivkr. 


Date. 


Deo.  15. 
Dec.  16. 
Deo.  17. 


Time. 


8:45  A.  M. 
12:.30  P.  M. 

5:30  P.M. 

8:00  A.  M. 
11  00  A.M. 

4:30  P.  M. 

7:50  A.  M. 


Gauge. 

14.44 
14.94 
15.64 
14.59 
14.19 
12.89 


Chsnango  Rxysr. 


Date. 


Dec.  15. 


Dec.  16. 


10.29    '  Dec.  17. 


Time. 


9:10  a.  m. 
11:00  a.m. 

5:00  P.M. 

7:30  a.  m. 
1130  A.  M. 

5:00  P.  M. 

7:20  a.m. 

2:45  P.  M. 

4:50  P.  M. 


Gauge. 

18.73 
19.45 
20.45 
18.63 
17.90 
16.50 
13.73 
12.20 
11.90 
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Flood  of  March  1-2.  1902,  at  BinohanOon,  N.  Y. 


•  ) 


SUSQUKBANNA   RlTSK. 


Date. 


Feb.  28. 


Marahl. 


llAr«h2. 


lUroh3 

I 

I 
lfai«h4 1 

I 

March  5 

March  6 


lime. 


Cbbnanoo  Ritbr. 


Gauge. 


Date. 


7:3.5  A.  If. 

3.54 

2K)0p.if. 

5.44 

4:30  P.M.  , 

7.84 

7:25  A.  M. 

13.79 

9:00  A.  M. 

14.09 

10:50  a.m. 

14.49 

1  :30  f.  m.  . 

14.99 

3:10  P.M. 

15.19 

5.-00  P.  M.  ' 

16.54 

7:20  p.  M. 

17.59 

7:40  a.m. 

19.74 

10:30  a.m. 

18.69 

1:55  p.m. 

18.79 

4:00  p.m.   ' 

18.79 

7:35  P.  M. 

18.90 

7:55  A.M. 

18.69 

9:15  a.  m. 

18.39 

I  :30  p.  m. 

17.99 

7:30  P.M. 

16.99 

7:20  a.  m.   , 

14.89 

1:15  p.m. 

13.74 

3:15  p.  m. 

13.34 

6:00  p.  m. 

12.99 

7:45  a.  m. 

10.19 

5:00  p.  M. 

8.49 

7:55  A.  M. 

6.79 

4:45  P.  M. 

6.24 

Feb.  28. 
Marchl 


I 


Maroh2. 


March  3. 


March  4 . 


March  5 . 
March  6. 


Time.  * 


7:15  a. 

1-20  P. 

5.-00  P. 

7:05  a. 

8:45  a. 
10:40  A. 

1:05  P. 

3KX)  p. 

4.-00  p. 

7-30  P. 

8KX)A. 
11KX)A. 

1:35  P. 
4  :20p. 

8:20  P. 
10:30  P. 

7-30  A. 

9O0a. 
11:30  a. 

I.-OOp. 

3:40  P. 

7K)0p. 

7KX)a. 
12  KX)A. 

3:25  P. 

5:30  P. 

7:00  a. 

4:30  P. 

7:30  a. 


M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 


M. 

M.    , 

M.    I 

M.    ' 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 


f^  »  ^ 

Gauce. 

6.95 
k^  8.50 
11.32 
17.38 
17.80 
18.10 
18.60 
19.10 
20.10 
21.50 
22.80 
22.60 
22.60 
22.70 
22.90 
23.10 
22.50 
22.30 
21 .95 
21.70 
21.40 
20.80 
18.40 
17.30 
16. 60 
16.30 
13.65 
11.95 
10.25 


The  drainage  area  of  the  Sasqnehanna  above  Binghamton  has 
been  estimated  as  below: 

Drainage  Areaa  of  Susquehanna  and  Chenango  Rivera. 


LOCATION. 


fusquehanna  above  Oneonta 
usquchanna  above  mouth  I'nadilla  River I 

Unadilhi  River  above  junction  with  Susquehanna • 

Susquehanna  River  below  mouth  Unadilla  River , 

Susquehanna  River,  total  drainage  in  New  York  above  Chenango  River j 

Sus<iuehanna  River,  drainai^c  in  Pennsylvania  above  Chenango  River , 

8u<«quehanna  River,  total  above  Chenango  River 

Chenango  River  above  Chenango  Forks 

Tioughnioga  River  above  junction  with  Chenango  River 

Chenango  River  below  mout  h  Tioughnioga  River 

Chenango  River  above  mouth 

Susquehanna  River  below  junction  of  Chenango  River 


Square 
miles. 

686 

914 

565 

1.479 

1.900 

500 

2.400 

694 

753 

1.447 

1.582 

3,982 


a  Readings  as  taken  on  No.  2  eraugre  were  0.41  greater;  as  here  given  they  have 
been  reduced  to  original  or  No.  1.     Datum. 
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The  Susquehanna  gauge  is  located  a  short  distance  below  the 
Binghamton  Water  Power  dam,  and  the  record  shows  the 
amount  passed  by  the  turbines  or  wasting  over  spillway  each 
day.  The  dam  was  built  in  1833  by  Whitney  and  Waterman. 
In  1869  it  was  repaired  and  its  crest  raised  by  the  State  of  New 
York,  and  it  now  furnishes  water  power  to  four  mills  under  an 
effective  head  of  6  feet.* 

Water  Power  FriviUgee  at  Snequehanna  River  Dam,  Bingfuanton,  Broome  County,  N.  Y. 


FIRM. 


Business.  i  Water  rights,  etc. 


H.  J.  Lyons  Sons. . . . 

Luke  Doolittle 

Binghamton  Box  Co. 
Wilkerson  Mfg.  Co. . 


Saw  and  planing  mill {  First  privilege,  unlimited. 


Custom  grinding 
Cigar  boxes ... 
Novelty  Works 


For  one  reaction  water  wheel. 
Specified  number  of  square  inches. 
Specified  number  of  square  inches. 


By  taking  levels  of  high-water  marks  furnished  by  the  mill 
owners,  the  following  data  relative  to  flood  discharge  of  Susque- 
hanna Biver  has  been  obtained. 


Depth  on     j    Estimated 
DATE.  crest  of  discharge. 

present  dam.     second-feet. 


March,  1865 13.8      

Highest  since  1865 9.0  41,000 

1898  and  1899 8.5  38,000 

1901 7.4  38,000 


Gauging   stations  of   United   States   Geological   Survey  are 
located  on  Susquehanna  River  below  Binghamton  as  follows:'^ 


LOCATION  OF  STATION.  Date  when 

I     established. 


E!ast  Branch  Susquehanna  River  at  Binghamton,  N.  Y July     31,  1901 


East  Branch  Snaquehanna  Hiver  at  Wilkesbarre,  Penn 
East  Branch  Susquehai^ia  River  at  Danville,  Pa. .  . 
West  Branch  Susquehanna  River  at  AUentown,  Pa. 

Juniata  River  at  Newport,  Pa 

Susquehanna  River  at  Harrisburg,  Pa 


March  30,  1899 
March  25,  1899 
March  23.  1899 
March  21,  1899 
1890 


a  For  description  Susquehanna  River  Water  Power,  see  Report  on  Water  Power,  Pt.  1, 10th 
U.  8.  Census,  vol.  XVI.,  pp.  677-683. 

h  For  results  of  gaugings,  see  Annual  Reports  and  Water  Supply  and  Irrigation  Papers,  U.  S 
Geol.  Survev. 
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DaQy  Oauge  Height  of  Stuqushanna  River  at  BinghamUm,  Broome  County.  N,  Y. 


DAY. 

Jan. 

Feb. 

Mar. 

Ap- 

May 

June 

July  Auc. 

Sept.  Oct. 

Nov.  ■  Deo. 

1901. 

1 



1  •  * 

■  ■ 

1.87*2.25  2.76 

2.6   3.05 

2 

2.0 

2.2   2.75 
2.2   2.721 
2.25  2.72i 
2.22*2.7 
2.2   2.62i 
2.1   2.6 
2.07*2.65 
2.07*2.6 

2.0  2.55 
2.02*2.57* 

2.1  2.52* 
2.07*2.55 

2.05  2.62* 
2.124  2.7 

2.2  2.87* 
2.25  2.95 

2.4   2.82* 

2.37*2.8 

2.27*2.8 

2.2  i2.82* 
2.1   2.8 
2.1  j2.75 
2.1   2.7 
2.07*2.65 

2.3  2.42* 

2.62* 

2.57*2.6 

2.6  2.6 
2.62* 

2.57  3.05 

3 

p 

1.95 

2.5   3.2 

4 i ; 

1.9 

2.5   3.12 

5.::;:::::;;::.  :::::  ::::.::::':::::  :::::  .:::: 

1.9 

2.52  3.2 

6 

1.9 

2.5   8.0 

7 

. 

1.9 

2.5   2.88 

8 

. 

1.95 

2.5   2.9 

9 

■  ■ 

;1.95 

2.47  3.0 

10 

, 

1.9 

2.5   5.76 

11 

1.97i 

2.47  6.68 

12 

1.97* 

2.52  5.88 

18 

»  •  • 

.  .1 

1.95 

3.05 

14 

2.0 

3.62  5.18 

15 

1.97i! 

3.35  15.42 

16 ' 

t 

::::.  1.97I! 

3.10  14.3 

17 ; 

2.0  1 

3.0   9.8 

2.15 

2.98  6.22 

19 

2.2 

2.92  4.85 

20 1 

1 

2.1 

2.95  s-a** 

21....                 . 

. . .  1 

3.7 

2.95  3.52 

22..:.;::::;::::  :::::  :::::  :  :  : 

1 

3.02J 

2.88  8.32 

23 

.  _ 

.  .  • ' 

2.65 

2.85  4  3 

24 

. 

■  *  •  1 

4.55 

3.28  5.22 

25 

■  •  •  I 

3.9 

3.98  4.52 

26 

3  25 

3.5   3.88 

27 

1 

2.82i 

3.08  3.88 

28 

' 

2.5 

2.8   3.42 

29 

( 

2.4 

2.9   3.45 

.  2.3 

2.95  3.25 

81 :   - 

1 

1.95  2.35 

4.62 

1902. 

. 

1 

3.78 

3.10  16 

.10 

5 

.95 

3.60 

3 

.10 

5.85  5.65 

2.88  5.33 

5.35  3.50 

2 

3.95 

3.10  19 

39 

5 

85 

3.60 

3 

.13 

4.98  6.68 

2.88  5.00 

4.83  3.48 

8 

3.78 

3.13  18 

39 

5.62 

3 

.50 

3.05 

4.35  6.02 

2.88  4.43 

4.45  3.60 

4 

4.13 

3.80  14 

.26 

5 

30 

3.40 

3 

.38 

4.63  5.25 

2.90  4.10 

4.23  3.85 

5 

3.78 

3.53 

9 

.75 

4 

.95 

3 

.40 

3 

83 

4.18  4.53 

2.88  3.65 

4.03  4.08 

6 

3.70 

3.23 

6 

.92 

•  • 

•  ■ 

3 

.43 

3 

60 

4.73  4.20 

2.8:}  3.68 

3.88  3.93 

7 

3.58 

3.28 

6 

.15 

4 

.65 

3 

.33 

3 

.38 

5.18  4.13 

2.80  3.58 

3.83  3.68 

8 

3.38 

3.30 

5.90 

4 

.58 

3 

.28 

3 

33 

5.10  3.85 

2.85  3.53 

3.75  3.53 

9 

3.23 

3.35 

5 

.60 

5 

60 

3 

.20 

3 

40 

4.75  3.73 

2.83  3.50 

3.58  3.48 

10 

3.10 

3.28 

6 

.30 

6 

15 

3 

.20 

3 

35 

4.78  3.58 

3.00  3.43 

3.53  3.60 

11 

3.08 

3.40 

6 

15 

6 

45 

3 

.10 

3 

23 

5.53  3.48 

3.00  3.30 

3.45  3.58 

12 

3.25 

3.20 

8 

.37 

6 

20 

3 

.08 

3 

23 

5.13  3.50 

3.00  3.43 

3.40  3.70 

13 

3.13 

2.98  11 

75 

5 

78 

3 

05 

3 

33 

4.18  3.55 

2.98  3.53 

3.40  3.58 

14 

3.03 

2.90  12 

50 

5 

45 

3 

05 

3 

33 

3.53  3.50 

2.90  3.65 

3.50  3.43 

15 

2.90 

2 .  80  1 1 

17 

5 

10 

3 

03 

3 

40 

3.50  3.35 

2.90  3.65 

3.43  3.50 

16 

2.8K 

2.88 

8 

.98 

4 

73 

3 

00 

3 

40 

3.45  3.24 

2.85  3.63 

3.30  3.69 

17 

2 .  80 

2.75  18 

57 

4 

45 

3 

00 

3 

28 

3. .38  3.15 

2.80  3.50 

3.30  7.89 

18 

2.78 

2.70  12 

43 

4 

28 

2 

90. 

3 

30 

3.40  3.10 

2.80  3.35 

3.28.  8.40 

19 

2.98 

2.73  IQ 

02 

4 

13 

2 

90' 

3 

25 

3.40  3.05 

2.80*3.25 

3.23  7.45 

20 

3.20 

2.73 

7 

38 

3 

93 

2 

90 

3 

25 

7.53  3.05 

2.75  3.35 

3.25  6.63 

21 

2.70 

2.75 

6 

27 

3 

83 

3 

00 

3 

20  11.80  3.10 

2.70  3.50 

3.20  6.03 

22 

3.13 

2.68 

6 

05 

3 

73 

3 

08 

3 

23  12.10  3.10 

2.70  3.48 

3.20  10.20 

23 

5.33 

2.88 

6 

17 

3 

00 

3 

10 

3 

33  10.75  3.03 

2.75  3.33 

3.23  11.37 

24 

5.73 

2.85 

6 

32 

3 

43 

3 

00 

3 

25 

9.65  3.03 

2.73  3.28 

3.20  8.95 

25 

4.78 

2.73 

6 

00 

3 

38 

2 

95 

3 

13 

8.85  3.00 

2.75  3.28 

3.23  7.03 

26 

3.95 

2.68 

5 

47 

3 

30 

3 

13 

3 

03 

7.12  3.00 

3.10  3.25 

3.28  6.38 

27 

3.70 
4.23 
4.58 

2.98 
5.50 

5 
5 
6 

12 
00 
05 

3 
3 
3 

25 

28 
28 

3 
3 
3 

30 
28 
23 

3 
3 
3 

13 
13 

60 

6.15  2.95 
8.27  3.00 
6.60  3.03 

3.38  3.20 
3.30  7.10 
5.75  9.05 

3.45  6.73 

28 

3.60  5.23 

29 

3.65  4.70 

30 

3.90 

6 

45 

3 

35 

3 

151 

3 

68 

5.55  3.03 

4.55  7.90 

3.58  4.55 

31 

3.43 

6 

27 

■  a 

■  9 

3 

10 

a   •  « 

•  « 

6.15  2.93 

6.28 

4.38 

Discharge  of  Stueams:  Delaware  Biver.  319 


DELAWARE  RIVER  DRAINAGE. 

West  Branch  Delaware  River  at  Hancock,  Delaware 

County,  New  York. 

The  Delaware  River  originates  on  the  slope  of  Mine  Moun- 
tain near  the  southwestern  line  of  Schoharie  County,  flows  south- 
westerly across  central  Delaware  County  to  Deposit,  where  it 
is  joined  by  Oquaga  Creek,  a  large  tributary  draining  eastern 
Broome  County.  The  upper  drainage  area  is  relatively  long  and 
narrow,  with  numerous  short  lateral  tributaries.  It  is  pre- 
cipitous, and  to  a  considerable  extent  wooded.  There  are  low- 
water  power  dams  near  Hamden  and  Delhi.  At  Deposit,  the 
stream  turns  abruptly  to  the  southeast,  forming  the  boundary 
line  between  New  York  and  Pennsylvania  until  Port  Jervis  is 
reached.  Here  it  encounters  the  foot  of  the  Shawangunk  Range, 
and  its  direction  of  flow  is  again  turned  to  the  southwest. 
Below  Port  Jervis,  the  Delaware  forms  the  division  between 
Pennsylvania  and  New  Jersey,  and  ultimately  debouches  into 
Delaware  Bay  below  Philadelphia.  Above  Hancock,  the  main 
stream  is  known  as  the  West  Branch  of  Delaware  River,*  to 
distinguish  it  from  the  smaller  East  or  Pepacton  branch  of 
Delaware  River. 

The  gauging  station  on  West  Branch  Delaware  River  is  situ- 
ated at  the  suspension  bridge  in  Hancock  Village.  A  weight 
and  wire  gauge,  reading  decimally  to  fifteen  feet,  is  attached 
to  the  upstream  side  of  the  bridge.  The  stream  bed  is  of  rock, 
overlaid  with  gravel  and  cobblestone. 

The  bench  mark  is  a  circular  chisel  draft  on  the  upstream 
corner  of  the  left-hand  abutment. 

Elevation  bench  mark 100.00 

Elevation  of  water  surface  when  gauge  reads  zero 75 .  75 


The  gauge  was  erected  October  15,  1902,  by  P.  M.  Churchill 
and  C.  C.  Covert. 


oSometlmes   called   Mohawk.    It   should   not  be   confused  with   the   Mohawk 
River,  a  tributary  of  Hudson  River. 
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The  gauge  is  read  each  day  at  8  a.  m.  and  again  at  4  p.  m.  by 
David  Pulver,  collector  of  tolls  at  the  bridge. 

The  gauging  station  is  situated  approximately  one-half  mile 
upstream  from  the  junction  of  the  East  and  West  branches  of 
the  stream.  The  bridge  has  a  span  between  abutments  of  235 
feet.  The  bridge  is  spaced  in  five-foot  intervals  on  the  down- 
stream side,  beginning  at  face  of  left-hand  abutment.  Discharge 
measurements  are  made  from  the  lower  side  of  the  bridge. 

ilfean  DaHy  Oauge  Height  of  Wett  Branch  Delaware  River  at  Hancock,  Ddaxoare  Co.,  N.  Y» 


DAY. 

Jan. 

Feb. 

Mar.    Apr. 

'      1 

May    June  [  July 

Aug. 

Sept.,  Oct.    Nov.   Deo. 

1902. 
1 ! 

1 

■     ■■■•■■■■■■■■•■■a 

1 

1 

4.55    3.0 

4                                                      1 

!          '          1 

4.33    2.98 

3 

I'*::  — :i' ":: 

1 

4.33;  3.25 

4 

1 

1 ; 

4.43    3.30 

5 

! 

1 

[I 1 

3.75    3.25 

6 

1 

;;*'*.   ...1 

3.75    3.25 

7 

. 

...... 

1 1 

1 

3.53'  3.25 

8 

I..::.!.::.. .::;: 

1 

, ....  1 ,  .... 

3.35    3.28 

9 

1       " 

3.32    3.03 

10 

, 

:::::::::::i::::: 

3.25    3.20 

11 ' 

_  _  _  -  _ . .  _____ 

1      1 

3.15    3.75 

12 

• 

1      1 

3.30    3.70 

13                 ...      .i... 



1 

1  *  * '  * , 

.....I.....  ..... 

3.20    3.85 
3.20    3.8 
3.07    3.90 
2.97    5.25 
2.87    7.47 
2.87    6.23 
2.85    5.4 
2.80    5.18 
2.82    4.93 
2.85    8.43 
2.6.>    6.90 
2.80    5.5 
2.73    5.23 
2.90    4.72 
3.15    4.55 

3.13 

•5 .  \jiy  ..... 
2.93 

1 

14 

' 

1 

.....!..:::  :::::i 

15 

1 

•    •          «    1 «  • « ■ 

1  3.90 

16 

' 

(             ' 

3  60 

17 '*. 

1 

.•...   ...>«i..... 

3.40 

is:.::::::::::.:!..:.. 

1 

3.40 

19 

1 

3.47 

20 ' 

1 

3.50 

21 1 

I 

I  .... 

» . .     3.48 

22                                               ' 

1 

i   3 .  35 

23 

.--. ,...,. 

1  3.18 

24.:::::::::::::  ::::. 

.....      .....      .....'.....!..... 

3.18 

25 

1 

1 

3.20 

26 

1                                                                   1 

3.00 

27 

3-15 

28 

29 

.: :::::;::::: ::.:::::..!::::: :::::;  7.03 

6.83 

30 

, 1 ' 

1  5.57 

31 

1           , 

5.00 

1                                 ' 

A  discharge  measurement  by  P.  M.  Churchill  and  0.  C.  Covert, 
hydrographers,  October  15,  1902,  showed  the  discharge  1,123 
second-feet,  gauge  height  3.95. 


EAST  BRANCH  DELAWARE  RIVER  AT  HANCOCK,  DELA- 
WARE COUNTY,  N.  Y. 

East  Branch  Delaware  River  flows  parallel  to  the  West 
Branch  across  Southern  Delaware  County.  The  drainage  area 
is  broader  and  the  tributaries  longer  and  more  branching  than 
is  the  case  for  the  West  Branch.  Many  of  the  tributaries  head 
in  small  lakes  and  ponds. 


DiscHABGB  OF  Strbams:  Delawabb  Biveb.  S21 

The  ganging  station  is  situated  at  the  highway  bridge  in  Han- 
cock Village.  A  fifteen-foot  weight  and  wire  gauge  graduated 
decimally  is  attached  to  the  horizontal  chords  of  the  upstream 
side  of  the  second  span  from  the  left-hand  or  south  abutment. 
The  reference  point  is  a  circular  chisel  draft  on  the  downstream 
corner  of  the  left-hand  abutment  Its  elevation  referred  to  the 
bench  mark  described  above  in  connection  with  the  station  on 
the  west  branch  of  the  stream  is  98.52. 

The  elevation  of  the  datum  plane  of  the  gauge,  or  of  water 
surface  when  the  gauge  reads  zero,  is  70.59,  or  6.16  feet  lower 
than  that  for  the  West  Branch  station. 

The  bridge  consists  of  five  spans,  and  has  a  length  between 
abutments  of  425.5  feet.  Discharge  measurements  are  usually 
made  from  the  downstream  side.  Bridge  is  marked  off  in  five- 
foot  spaces  beginning  at  right-hand  abutment. 

During  low  water  the  topographical  elevation  of  water  in  the 
East  Branch  is  lower  than  that  in  the  West  Branch  at  the 
respective  gauging  stations.  There  is  considerable  fall  in  each 
branch  from  the  gauging  station  to  the  mouth  of  the  stream. 

The  gauge  was  erected  October  14, 1902,  by  P.  M.  Churchill  and 
G.  C.  Oovert.  The  gauge  is  read  twice  daily,  at  8  a.  m.  and  4  p.m., 
by  D.  B.  Van  Etten.  A  discharge  measurement  was  made  by 
Messrs.  Churchill  and  Covert  October  14,  1902;  gauge  reading 
was  4.345 ;  discharge  2,320  second-feet. 

The  drainage  area  tributary  to  each  branch  between  the  gang- 
ing station  and  the  mouth  of  the  stream  is  approximately  one 
square  mile. 

21 
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Mtan  DaiQy  Oaugt  Heiohi  of  Eaat  Branchy  Delaware  River  at  Hancock^  Ddawart  Ccuniy,  N.  F, 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1902. 
1 

4.85 
4.55 
4.40 
4.25 
4  10 
4.00 
3.95 
3.80 
3.70 
3.60 
3.60 
3.60 
3.60 

3.40 

a 

•   •   • 

3.40 

3 

3.50 

4 

3.70 

A 

3.70 

6 

- . 

3.50 

7 



3.50 

8 

■  ■  •  «  • 

3.70 

9 

5.75 

10 

. 

5.60 

11 

5.90 

12 

5.55 

13 

5.60 

14 

3.50 
3.40 
3.40 
3.40 
3.30 
3.30 
3  30 
3.20 
3.20 
3.20 
3.30 
3.20 
3.25 
3.45 
3.60 

5.85 

15 

4.20 
4.10 
4.00 
3.90 
3.80 

5.95 

16 

6.50 

17 

8.65 

18 

6.36 

19 

6  60 

20 

3.80 
3.75 
3.60 
3.60 
3.50 
2,50 
3.40 
3.40 
6.9') 
7.05 
5.75 
5.40 

5.00 

^1 

::::;::::: 

4  80 

22 

10.00 

23 

7.45 

24 

..... 

^  ^ 

6.75 

25 

,  , 

5.40 

26 

5.00 

27 

■  ■  ■  '  • 

4.75 

28 

29 

3.'66  .'.'... 
3,S0    

30 

31 

i 

1 

1 

The  location  of  the  two  ganging  stations  close  to  the  months  of 
the  branches  enables  the  total  discharge  of  the  main  stream  at 
the  confluence  of  its  principal  branches  to  be  determined. 

The  highest  recent  freshet  on  the  East  Branch  occurred  Decern- 
beiT  15-16,  1901.  The  eleyation  of  water  surface  was  9a02  feet, 
equivalent  to  a  gauge  reading  of  22.43  feet; 


DELAWARE  RIVER  AT  PORT  JERVIS,  ORANGE  COUNTY, 

N.  Y. 

Prom  Hancock  to  Port  Jervis,  a  distance  by  river  of  76  miles, 
Delaware  River  flows  in  a  broad  shallow  channel  with  numerous 
slight  rifts  and  a  relatively  rapid  current.  Several  large  tribu- 
taries enter  in  this  section  of  the  stream,  notably  Mongaup  and 
Callicoon  Creeks  and  Neversink  River  from  the  New  York  side, 
and  the  Lackawaxen  River  from  Pennsylvania.^ 


a  For  fteneral  deioriptioii  and  dnunage  areM  of  Delaware  River  eee  Tenth  U.  S.censu  b.  Vol. 
XVI,  pp.  607-«38. 


DiSCHABGB  OF   STREAMS :   DSLAWABB   BlVEB. 
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The  following  table  shows  the  drainage  areas  of  the  Upper 
Delaware  Biver  and  its  principal  tributaries: 


STREAM  AND  LOCATION. 

Delaware  River,  at  moulh 

Do-aware  River,  at  Lamberts ville.  N,  J 

Delaware  River,  at  Port  Jervi?.  be'ow  mouth  of  Never«ink  River 

Delaware  River  at  Port  Jcrvis  above  mouth  of  Neversiiik  River. . . , 

Neversink  River,  at  mouth 

I^ackawaxen  River  at  mouth 

Mongnup  Creek,  at  mouth 

Delaware  River,  below  junction  of  branches  at  Hancock,  N.  Y 

West  Branch  Delaware  River,  above  mouth  at  Hancock,  N.  Y 

West  Branch  Delaware  R>ver,  above  Oquaoa  Creek  at  Diepoait,  N.  Y 

West  Branch  Delaware  River,  at  Walton,  N.  Y 

Kast  Branch  Delaware  River,  at  mouth,  Hancock,  N.  Y 


Square 
miles 


10,000 

6,820 

3.600 

3,264 

346 

697 

231 

1,604 

685 

610 

348 

010 


The  drainage  area  of  Delaware  River  above  Port  Jervis  lies 
abont  four-fifths  in  New  York  and  one-fifth  in  Pennsylvania. 

A  gauging  station  was  established  on  Lower  Delaware  Biver 
at  Lambertsville,  N.  J.,  June  23, 1897,  by  E.  G.  Paul.* 

Arrangements  have  been  made  for  the  establishment  of  a  gaug- 
ing station  at  the  upper  railroad  bridge  in  Port  Jervis.  The 
bridge  is  situated  about  one  mile  upstream  from  the  mouth  of  the 
Neversink  Biver.  The  bridge  consists  of  two  spans  and  stands 
squarely  across  the  stream;  the  current  is  smooth  and  uniform. 
The  stream  bed  is  cobblestone  and  gravel,  and  fairly  permanent. 

The  following  discharge  measurements  have  been  made  by 
George  B.  Hollister,  Besident  Hydrographer  for  New  Jersey,  at 
the  Barrett  suspension  toll  bridge  in  Port  Jervis: 


DATE. 


June  28,  1002 

September  2, 1002. 


DischarM, 
second- 
feet. 

4,620 
1.601 


The  gauge  height  as  given  is  the  distance  down  to  water  sur- 
face from  a  reference  point  on  top  of  upstream  guard  rail  470  feet 
from  the  left-hand  abutment 


a  RcAults  are  given  in  Water  Supply  and  Irrigation  Paper  U.  S.  Geological  Survey  No.  06 
psge  214. 
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NEVERSINK  EIVEE  AT  PORT  JERVIS,  ORANGE  COUNTY, 

N.  Y. 

Ne^ersink  River  rises  in  Southwestern  Ulster  County.  Two 
branches  unite  to  form  the  main  stream  near  Sullivan  County 
line;  the  stream  then  flows  southerly,  crossing  Eastern  Sullivan 
County,  and  enters  Delaware  River  at  Port  Jervis. 

The  watershed  contains  numerous  small  lakes.  The  fall  is 
rapid  and  often  precipitous.  This  stream  has  been  suggested  as 
a  possible  source  of  water  supply  for  New  York.  The  projected 
point  of  diversion  being  '^  The  Kitchen  "  at  Quarryville,  at  eleva- 
tion 850  feet  above  tide.  The  drainage  at  this  point  is  200  square 
miles,  and  at  the  mouth  of  the  stream  346  square  miles.' 

The  gauging  station  is  situated  at  the  East  Main  Street  high- 
way bridge  in  Port  Jervis.*  A  wire  and  weight  gauge  is  secured 
to  the  ironwork  of  the  bridge  on  the  downstream  side.  The 
bench  mark  is  an  anchor  bolt  in  top  of  cemetery  wall  on  right 
bank  of  stream;  its  elevation  is  taken  at  100.00.  The  datum 
plane  of  the  gauge  referred  to  this  bench  mark  is  72.24.  The 
station  was  established  October  16, 1902,  by  P.  M.  Churchill  and 
C.  C.  Covert.  The  gauge  record  is  kept  by  Edwin  J.  Earley. 
Readings  are  taken  at  8.30  a.  m.  and  5  p.  m.  each  day. 

a  See  Freeman's  Report  on  New  York'8  Water  Supply,  1900,  page  401. 
6  Temporary. 
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Mean  Daily  Oauoe  Height  of  Nevereirik  River  cU  Pari  Jervia,  Oranot  CountUt  JV.  Y. 

DAY. 

Jan 

Feb.    Mar. 

Apr. 

1 
May    Juno 

July 

Au«. 

1 

Sept.i   Oct. 

Nov. 

Dec. 

1902. 
1 

1 

I 
1 

1 

7.60 
7.40 
7.25 
7.20 

6.90 

2 



1 

6.90 

8 

:;::;i:::::: 

7.10 

4 

1 

7.20 

6 

7.20      7.00 

6 

7.15 

7.00 

7 



. 

1 

7.16 
7.10 
7.00 
7.00 
7.00 
7.00 
7.00 
6.90 
6.90 
6.90 
6.90 
6.90 
6.80 

eiso' 

6.80 
6.80 
6.80 
6.90 
7.00 
7.00 
6.90 

•   ■    ■    ■       • 

7.00 

8 

.....1 

6.90 

0 

1 



1 

. . .  _ .  1 

6.70 

10 

• 

i 1 

6.70 

11 

1 

■  "■■"1 

6.90 

12 

6.90 

13 

•   ■   •   •   ■ 

1 

..... 

6  90 

14 

•  •  ■  •   • 

6.90 

15 

6.85 

16 

'   * 

7.50 
7.40 

6.95 

17 

11.75 

18 

.... 

•  ■  ■    ' 

.... 

7.30 
7.30 
7.20 

9.11 

19 

^ 

•   •■•*'----• 

9.60 

20 



9.06 

21 

.  .  ■  >  • 

7.10 
7.08 
7.05 

8.45 

22 

13.10 

23 

13.45 

24 

7.03 
7.00 
6.95 

10.46 

25 

8.56 

26 

, 

::.:j:;::: 

8.16 

27 

6.90 
8.75 
11 .05 
8.85 
7.95 

7.86 

28 

1 . 

7.60 

29 

7.50 

80 

1 

1  _   . . 

7.40 

81 

1 

7.36 

' 

The  bridge  has  a  single  span  of  130  feet  between  abutments. 
The  stream  flows  between  entraining  walls  and  has  a  rock  bed, 
overlaid  in  part  by  earth.  The  discharge  measurements  are 
usually  made  from  the  upstream  side  of  the  bridge,  which  has 
been  divided  into  5-foot  stations^  beginning  at  the  right-hand 
abutment. 

Dieeharge  Meaeuremente. 


1902. 


October  16. , . 
November  10. 


Gaui;e 
height. 

Second- 
feet. 

7.45 
7.00 

945 
624 

Hydrofljapher. 


Churchill  and  Covert. 
F.  H.  TiUinghast. 


Two  discharge  measurements  were  made  before  the  gauge  was 
placed  by  George  B.  Hollister. 

June  28,  1902  Discharge  374  second  feet. 

September  17,  1902 Discharge    16  second-feet.** 


aliOW  discharge  probably  due  to  repairs  to  eel  weir,  then  in  progress. 
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METHODS  OF  ANALYSIS  OF  WATER  FOR  COLOR,  TUR- 
BIDITY, ALKALINITY  AND  HARDNESS.* 

In  connection  with  the  gaugings  of  streams  proposed  as 
sources  of  supply  for  New  York  City,  a  series  of  sanitary  analy- 
ses has  been  instituted  at  Mt.  Prospect  Laboratory  in  Brooklyn, 
through  the  courtesy  of  George  C.  Whipple,  biologist  in  charge. 
The  analyses,  the  results  of  which  are  here  given,  have  been 
made  by  A.  E.  Place,  W.  W.  Schlecht,  H.  K.  Barrows,  P.  M. 
Churchill  and  F.  H.  Tillinghast,  resident  hydrographers. 

Water  samples  are  taken  from  Esopus  Creek  at  Kingston, 
Catskill  Creek  at  South  Cairo,  Walkill  River  at  New  Paltz,  and 
Ten  Mile  River  at  Dover  Plains  by  the  resident  hydrographer 
each  time  he  visits  the  gauging  stations  to  make  discharge 
measurements.    At  the  Housatonic  River,  Fishkill  Creek,  and 
Rondout  Creek  gauging  stations,  the  gauge  readers  are  sup- 
plied with  two  boxes,  each  containing  four  one-quart  bottles 
with  glass  stoppers.    The  gauge  reader  takes  a  sample  about 
every  third  day,  and  the  bottles  when  filled  are  expressed  to 
the  Mt.  Prospect  Laboratory.    The  samples  are  taken  by  lower- 
ing the  bottle  from  a  bridge  into  the  middle  of  the  stream 
current.    Later,  other  gnage  readers  will  be  supplied  in  like 
manner  and  the  waters  will  then  be  analyzed  with  more  regu- 
larity.   All  analyses  of  samples  are  made  by  the  hydrographer, 
and  consist  of  tests  for  color,  turbidity,  alkalinity  and  hardness; 
these  being  expressed  in  parts  per  million. 

Arrangements  have  been  made  for  the  extension  of  the  tur- 
pidity  and  color  tests  to  all  streams  which  are  being  gauged 
throughout  the  State;  field  standards  having  been  prepared  by 
which  the  color  and  turbidity  will  be  determined  in  connection 
with  each  discharge  measurement. 

The  results  of  these  analyses  are  shown  graphically  on  the 
accompanying  diagrams,  the  parts  per  million  being  plotted  as 
ordinates,  and  the  dates  of  collection  of  the  water  samples  as 
abscissas.  On  the  same  chart  and  using  the  same  data  as 
abscissas  and  with  gauge  heights  as  ordinates,  the  daily  gauge 

^Mainly  from  report  of  F.  H.  TiUln^hast,  Resident  Hydrographer. 
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readings  are  plotted,  thus  showing  the  varying  depths  of  the 
rivers  throughout  the  year.  The  action  of  the  rivers  as  regards 
color,  turbidity,  alkalinity  and  hardness  at  their  various  stages 
during  the  year  may  thus  be  readily  compared. 

There  is  no  constant  law  of  relation  between  the  stream  stage 
and  the  intensity  of  color,  turbidity,  etc.,  however.  The  analy- 
sis of  a  sample  of  a  spring  freshet  water  resulting  from  the 
melting  of  snow,  and  which  has  not  come  in  contact  with  the 
soil  or  rock  of  the  watershed,  may  be  quite  different  from  a 
sample  taken  at  the  same  gauge  height  in  a  fall  freshet  when 
the  year's  accumulation  of  disintegrated  mineral  matters  and 
hnmus  are  washed  into  the  stream. 

The  methods  employed  in  determining  the  amount  of  color, 
turbidity,  alkalinity  and  hardness  in  the  different  river  waters 
are  those  regularly  employed  in  the  Mt.  Prospect  Laboratory. 
The  results  obtained  are  all  expressed  in  parts  per  million  and 
are  determined  by  testing  against  standard  solutions.  Owing 
to  the  importance  of  having  like  standards  of  comparison  and 
methods  of  analyses  wherever  the  results  of  examinations  of 
water  supplies  are  to  be  compared,  a  brief  description  of  the 
methods  employed  is  appended. 

The  color  standards  are  those  of  the  Platinum-Cobalt  Method 
devised  by  Mr.  Allen  Hazen,  and  consist  of  twelve  50-cubic  centi- 
meters standard  color  tubes  filled  with  water  standardized  from 
0-5-10,  etc.,  up  to  65  parts  per  million.  A  standard  solution, 
which  has  a  color  of  500,  is  prepared  by  dissolving  1,246  grains 
potassium-platinic  chloride,  containing  0.25  grain  of  cobalt  in 
water,  with  100  cubic  centimeters  concentrated  hydrochloric 
acid,  and  making  up  to  one  liter  with  distilled  water,  by  diluting 
the  solution  with  known  parts  distilled  water  the  graduated 
standards  are  obtained.  Fifty  cubic  centimeters  of  the  water 
analyzed  are  placed  in  one  of  the  empty  standard  tubes  and 
compared  with  the  known  standards  by  looking  through  the 
tubes,  from  top  to  bottom,  at  a  white  background. 

In  testing  very  turbid  waters,  it  is  necessary,  first  to  filter  the 
sample  several  times  in  order  that  color,  which  results  chiefly 
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from  dissolved  constitnents^  may  be  distingnished  from  turbid- 
ity, or  the  effect  of  fine  solids  held  in  suspension  and  which  often 
overmask  the  true  color  effect. 

Several  methods  of  measuring  the  turbidity  of  water  have 
been  devised;  the  following  standard  has  been  adopted  by  the 
United  States  Geological  Survey.^  "  The  standard  of  turbidity 
shall  be  a  water  which  contains  100  parts  of  silica  per  million 
in  such  a  state  of  fineness  that  a  'bright  platinum  wire,  one 
millimeter  in  diameter  can  just  be  seen  when  the  center  of  the 
wire  is  100  millimeters  below  the  surface  of  the  water,  and  the 
eye  of  the  observer  is  1.2  meters  above  the  wire,  the  observation 
being  made  in  the  middle  of  the  day  in  open  air,  but  not  in 
sunlight,  and  in  a  vessel  so  large  that  the  sides  do  not  shut  out 
the  light  so  as  to  influence  the  results.  The  turbidity  of  such 
water  shall  be  100." 

The  standards  for  testing  turbidity  are  made  up  as  above 
described  with  re-distilled  water,  and  are  placed  in  standard 
bottles;  the  standards  range  from  (0)  no  parts  per  million  up,  as 
0-5-10-15,  etc.  Before  the  test  the  standard  is  well  shaken;  the 
water  sample  to  be  tested  is  also  well  shaken  in  a  similar  bottle 
and  compared  with  the  different  standards  by  holding  to  the 
light  and  observing  the  turbidity,  by  noting  the  distinctness 
and  visibility  of  a  dark  object  or  line  seen  through  the  two 
bottles.  The  turbidity  is  gauged  by  that  of  the  standard  bottle 
shown  by  comparison  to  have  a  degree  of  opacity  equal  to  that 
of  the  sample. 

The  testing  solution  for  alkalinity  consists  of  sulphuric  acid, 
each  cubic  centimeter  of  which  will  neutralize  10  parts  per  mil- 
lion of  calcium  carbonate.  One  hundred  cubic  centimeters  of 
the  water  to  be  tested  are  poured  into  a  6-inch  porcelain  evapo- 
rating dish,  and  one  drop  of  methyl  orange  is  added  for  an 
indicator.  The  water  is  then  titrated  with  the  sulphuric  acid 
until  the  turning  point  is  reached,  showing  a  faint  pink  color. 
The  number  of  cubic  centimeters  of  sulphuric  acid  used,  multi- 
plied  by  10,  with  the  deduction  of  one  cubic  centimeter  on  ac- 

a  I  his  Btandardiwaa  devined  for  the  Geologscal  Surveylby  Meiers.  Allen  Hacen  and  George  C 
Whipple. 
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count  of  the  addition  of  the  drop  of  methyl  orange,  gives  the 
result  for  alkalinity  in  parts  per  million. 

The  test  for  hardness  is  obtained  by  the  use  of  a  standard 
soap  solution  so  standardized  that  the  number  of  cubic  centi- 
meters used  in  the  analyses  may  be  referred  to  a  previously 
calculated  table,  which  gives  the  results  in  i>arts  per  million. 
Fifty  cubic  centimeters  of  the  water  sample  are  poured  into  a 
250  cubic  centimeter  bottle,  and  the  soap  solution  is  slowly 
added,  the  bottle  being  well  shaken  from  time  to  time.  When 
the  results  are  such  that  a  perfect  lather  is  formed,  the  bottle 
is  placed  on  its  side  and  allowed  to  rest  five  minutes.  If  at  the 
end  of  that  time  the  lather  has  not  broken  in  any  place,  but 
still  covers  the  surface  of  the  water,  the  number  of  cubic  centi- 
meters of  the  soap  solution  used  is  referred  to  the  table,  and 
the  results  for  hardness  in  parts  per  million  directly  determined. 
If  the  lather  does  not  remain  five  minutes,  more  of  the  soap 
solution  must  be  added.  The  test  for  alkalinity  is  much  more 
accurate  than  that  for  hardness.  These  two  analyses  being 
similar  in  character  and  results,  they  are  somewhat  comparable. 


CATSKILL  CREEK,  SOUTH  CAIRO,  N.  Y. 

7Mte  Mad€  oi  Mi.  Protpect  Laboratory,  Brooklyn,  N.  Y. 


Date  ooUected. 

Discharge 

aecnnd- 

feet. 

Gauffe 
height. 

• 

3 

6 
11 
7 
0 
2 
4 
1 

? 

3 
2 

Turbidity 

Alkalinity. 

HardneM. 

1001. 
Aug.  10 

2 

77 
80 
66 
30 
36 
31 
51 
36 
42 
1106 

a2.62 

O2.05 

o3  00 

O2.00 

2.73 

2.70 

2.65 

2.82 

2.70 

2.76 

3.30 

1 
2 
2 
2 
2 
1 

68.0 

Aim.  27 

48.0 
63.0 
65.0 
64.0 

Sept.  2 

8ei>t.  8 

Sept.  23 

Oct.  4   

61.0 
63.0 

Oct.  10 

RSi  0 

Oct.  22 

8 

60.0       

Nov.  8 

40.0  ;           60.0 

Nov.  10 

Deo    0 

1 

60  0  1           60.0 
38.0             44  x 

a  Taken  from  pauge  height  record, 
b  See  rating  table. 
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Date 
Collected. 

Tested  by 

bate 

tested. 

Gauge 
height. 

1 

Turbidity. 

Alkalinity. 

HaidnflM. 

1902. 

1902. 

Jan.      15 

W.W.Sohlecht 

Jan.     20 

3.50 

2 

1 

88 

42 

Feb.      27 

W.W.Schlecht 

March  15 

4.90 

22 

11 

25 

26 

April     10 
May      10 

W.  W.  Schlecht. . . . 

April    14 
Mjiy     31 

6.70 

22 

26 

22 

24 

W.  W.  Schlecht 

3.47 

4 

6 

36 

42 

June       3 

W.  W.  Schlecht. . . . 

June    28 

2.82 

6 

1 

42 

50 

June     24 

W.W.Schlecht.... 

June    28 

2.70 

9 

3 

47 

51.5 

July        9 

W.W.S&H.K.B. 

July     12 

3.40 

9 

2 

45 

47 

July      23 

H.  K.  Barrows 

July     25 

6.11 

35 

26 

35 

44.6 

Aug.       2 

H.  K.  Barrows 

Aug.      8 

5.36 

33 

12 

42 

49 

Aug.      13 

H.  K.  Barrows 

Aug.    25 

8.49 

12 

1 

50 

50.5 

Aug.     27 

H.  K.  Barrows 

Sept.     9 

2.74 

11 

4 

050 

53 

Sept.       5 

H.K.  Barrows 

Sept.      9 

2.79 

6 

4 

56 

66 

Sept.     22 

P.M.Churchill 

Oct.       7 

3.32 

11 

1 

51 

89 

Oct        10 

P.M.Chunshill 

Oct.     23 

3.96 

12 

1 

52 

89.5 

Nov.     17 

Nov.    19 
1903. 

3.4 

8 

1 

41 

41.5 

Dec.        3 

Jan.       3 

3.9 

8 

2 

48 

49 

ESOPUS  CREEK,  KINGSTON,  N.  Y. 

Tett*  Mad*  at  Itt.  Protpeet  Labontary,  BroMyn,  If.  Y. 


Da 

oolleci 

1 
te 

ted. 



1. 

Tested  by 

Date 
tested. 

Gauge 
Height. 

• 

Turbidity. 

Alkalinity. 

HaxxlneM. 

190 

1902. 

Aug. 

25 

. . . 

67.67 

52 

35 

17.5 

Aug. 
Aug. 

27 
29 

66.02 
.65.72 

34 
28 

7 
3 

22 

. . . 

Sept. 

4 

■   ••«••■• 

66.27 

19 

18 

19 

Sept. 

21 

4.78 

11 

3 

23 

Sept. 

26 

4.55 

9 

4 

23.5 

Oct. 

3 

8 
17 

1 
14 
18 

4 
19 

5.25 
4.70 
6.30 
4.75 
4.45 
5.30 
ell. 40 
8.35 

16 
14 
14 
9 
9 
10 
45 
22 

6 

8 

10 

4 

2 

6 

38 

50 

18 
18 
14 
15 
17 
16 
10 
22.5 

Oct. 

Nov. 

15 

Nov. 

18 

Nov. 

22 

Nov. 



20.5 

Dec. 

* 

16 

Dec. 

W.  W.  Schlecht..'. . . 

Jan. 

3 

19 

Dec 

30 

W.W.Schlecht.... 

Jan. 

20 

12.10 

25 

80 

11 

17 

1902. 

Jan. 

9 

W.W.Schlecht 

Jan. 

20 

6.50 

15 

15 

13 

21 

Jan. 

22 

W.  W.  Schlecht. . . . 

Feb. 

3 

16.00 

29 

180 

10 

15 

Feb. 

7 

W.W.Schlecht.... 

Feb. 

21 

6.80 

16 

20 

15 

19.5 

Feb. 

20 

W.W.Schlecht.... 

Feb. 

21 

5.35 

8 

5 

19 

23.5 

March 

1 

W.W.Schlecht.... 

March  15 

20.40 

48 

180 

11 

16.6 

March 

12 

W.  W.  Schlecht. . . . 

April 

1 

9.90 

25 

125 

18.5 

23.5 

April 

10 

W.W.Schlecht.... 

April 

14 

13.25 

22 

35 

9 

13.5 

April 

23 

W.W.Schlecht.... 

May 

9 

6  94 

16 

21 

13 

15 

May 

14 

W.W.Schlecht.... 

May 

31 

5.83 

12 

10 

16 

20 

May 

24 

W.  W.  Schlecht. . . . 

May 

31 

5.02 

8 

4 

19 

24 

June 

5 

W.W.Schlecht.... 

June 

28 

5.03 

14 

17 

20 

22.5 

June 

16 

W.W.Schlecht.... 

June 

28 

4.48 

10 

5 

24 

26 

June 

26 

W.W.Schlecht.... 

June 

28 

5.00 

18 

13 

20 

22 

July 

9 

H.  K.  Barrows 

July 

25 

5.80 

20 

12 

16 

27.5 

July 

16 

H.  K.  Barrows 

July 

25 

5.13 

10 

10 

18 

27.5 

July 

24 

1  H.  K.  Barrows 

July 

25 

8.11 

35 

15 

15 

28.5 

July 

30 

H.  K.  Barrows 

Aug. 

8 

7.65 

'  23 

8 

14 

24 

Aug. 

12 

H.  K.  Barrows 

Aug. 

24 

6.28 

,  21 

8 

24 

26.5 

Aug. 

21 

H .  K.  Barrows 

Aug. 

25 

4.94 

14 

6 

23 

25.5 

Sept. 

4 

H.  K.  Barrows 

Sept. 

9 

4.49 

11 

6 

34 

31 

Sept. 

23 

1  P.M.Churchill 

Oct. 

7 

5.87 

12 

1                 2 

21 

17 

Sept. 

29 

!  P.M.Churchill 

Oct. 

7 

24.5 

1  70 

'         1,000 

10 

15 

Oct. 

4 

,  P.M.Churchill 

Oct. 

7 

9.26 

24 

14 

16 

15.5 

Oct. 

20 

'   P.M.Churchill 

Oct. 

23 

i       6.70 

23 

5 

20 

23.5 

Nov. 

17 

1      ... 

Nov. 
190S 

19 

5.62 

1 

14 

3 

20 

20.5 

Dec. 

12 

Jan. 

3 

!       6.60 

1 

12 

7 

21 

21 

a  Besult  uncertain.    Probably  too  high. 
6  Taken  from  gauge  height  records, 
e  Backwater. 


Analysis  op  Water:  Rondodt  Crebe. 


RONDOUT  CREEK,  BOSENDALE,  N. 

r«M  M»de  at  Mt.  Frotptct  Labontary,  BnMyn,  If.  T. 


1 

Turlridity. 

Alkalinity 

nardoM, 

IWl. 

te  1 

: 

32 

1 

26 
21 
23 

21 
32 

i 

IS 

23 
8 

1 

2 
4 

1 

7 

1 

S 

6 

I 

7 
6 
6 

1 

87 

i 

i 

i 

80 

8wC        3 

ISS:  i3 

;;;;. 

Bmt     19 

Oa        1 

0«          8 

■•■■33" 

Oct.         5 

»I9 

0^'         1 

524 

N^i.        3 

Not'       9 

nSI:    2 

25 

D».        3 

24.6 

23.5 

dJS.       10 

ir'w.Schiecht' .!! 

Jan; 

Dm.      11 

W.W.Srhlecht.... 

Jan. 

3 

fl 

3S 

?9  . 

n«.       12 

W.W.Schlechl,.., 

Jan. 

B 

34 

2 

17.5 

W.  W.SchlMht. ... 

Jau. 

80 

3 

W.W.Srhlecht. ... 

Jan. 

20 

W.W.SohWht.... 

Jan. 

20 

m 

13 

26 

W.W.Scblecbt.... 

Jan. 

12 

20 

32 

0 

20 

1902. 

J«..         7 

W.W.SchW 

,1.... 

Jan 

20 

00 

6 

4 

Jan.         4 

W.W.Schler 

Feb. 

3 

« 

70 

2 

23.5 

Jan.         S 

W.W.Sobler 

Feb. 

3.G 

Jim.         3 

W.  W.  S.-hler 

it!!" 

3 

2,5 

J«.         .1 

W.W.Sohl« 

Feb. 

3 

90 

Jsn.       Z8 

W.W.SihW 

Feb. 

21 

70 

2 

Feb.        4 

l.S 

Feb.      11 

w!  w!  Hchlec 

Feb! 

8 

1 

4  5 

F^:      14 

W.  W.  3<-hl« 

It:;;: 

Fflb. 

21 

4.8 

Ffb.     27 

w.w.a<^hi« 

Marc 

15 

10 

45 

1 

Umrch     1 

M»rcbl5 

55 

42 

4:3 

HBTiih     2 

w!w!8chi«< 

3.0 

Hareh     3 

W.W.Sohl« 

,t:::: 

Mwch  15 

I 

Horeh     4 

W.W.BcbiM 

It.... 

April 

9 

00 

21 

30 

Mareb    8 

W.  W,  SchW 

30 

28 

6.5 

M^h     0 

W.W.SchlBC 

It:::: 

Ap?i] 

MsTcb  10 

W.  W.  Bchlec 

It.... 

10 

23 

9.6 

Hare 

h  29 

W.  W.  Scblee 

40 

9 

Apri 

W.W.Schlec 

It:::; 

May 

Apri 

W.W-8ehl*cht.... 

May 

12 

70 

35 

48 

Apri 

W.W.Srhlecht.... 

May 

05 

32 

32 

4 

Apr: 

24 

W.W.Schlechl.... 

May 

23 

Apri 

26 

W.W.Scblecbt.... 

May 

3 

85 

20.5 

Apri 

30 

W.W.Scblechl.... 

May 

31 

9 

30 

25 

28 

9 

Kay      26 

W.W.Scblrcht.... 

May 

90 

24,5 

av      2a 

24,5 

w:w;l^hi«h{:::: 

June 

28 

6 

45 

14 

IS 

28 

JunB 

10 

13 

7 

25 

w!w!8chl«ht!!l! 

10 

30 

W.W.S.iH.K.B, 

2.5 

uns      22 

W.W.B.  ft  H.  K.  B 

J„y 

7 

20 

12 

20 

i,a 

W.W.a.AH.K  D 

24 

4.7 

uly        3 

''.W.a.4H.K.ll 

jlllj 

;o 

2  8 

uly       IS 

Juy 

6  30 

15 

2 

30.5 

uly      21 

.K.  Barrows 

fiS 

2 

ulj-      22 

.K.  Barrows 

9,5 

uly      2S 

.K.Bam.*. 

Jur 

5 

8.00 

uly      26 

O.M 

45 

45 

uly      31 

Am; 

Aug.        7 

Aug. 

26 

Aus.      13 

iKiBarro*.::::: 

25 

8,80 

is 

2 

2 

Aui.      15 

Aug: 

lailyg. 

use 

B.50 
wi«ht  rec 

rd». 

^ 

3.5 

a  Gauge 

twightba  taken  from 

bUkely 

olow. 

eJ 

ore™ 

rd 

Befost  or  State  Enqincbs. 
RoNDOUT  Creek,  Rosendale,  N.  Y. — (Concluded.) 

TaU  Uadt  at  Ul.  Pratpeet  Labatatary.  BroMyit,  N.  T. 

i 
TDiiiiditr.    Alkalinity. 


ie03. 
A(«.     20 
Aiw-      31 
Ai«.      ZS 


P.M.  CI 
P.  M.  CI 
P.  H.  CI 


F.  H.  Tllliiuth 
F.  H.  Tillingh 
F.  H.  TilUach 


WALLKILL  RIVER,  NEW  PALTZ,  N.  Y. 

TaU  Mad*  al  Mt.  ProtjHti  LabaraliirTi.  Broakti/H.  N.  Y. 


•JSSii. 

THtitdbr. 

Date 

Gauge 

1" 

TuiUdlty. 

Alkalinily 

MardlMM. 

1901. 

Jan.'      3 

13  70 

^. 

3S 

ar 

43 

Jul.       23 

W.  W.  8ehl«bt.. . 

="• 

Feb.       3 

.as 

30 

April     21 

S«|]t.      a 

TS 

* 

Jan.        3 

6,8 

ji, 

79 

AifALYSis  or  Wateb:  Fisukill  Cbbbk. 


FISHKILL  CEEEK,  GLENHAM,  N.  Y. 

T—U  Mad*  at  Ml.  Pretptet  Laboniory,  Brwddi/n,  N.  Y. 


■  W.W.Behleoht..,, 

I  W.  W.Bahlsoht 

;  W.W.ScblKht.... 

W.  W.  Schlneht.. . . 

W.W.BcMecht.... 


3.86  !u 

4. SO  136 
4.06  10 
3.90    13 


W.W.  St 
W.W.  S( 
W.  W,  Si 


3.90  11 

3,80  11 

3.70  )3 

4.5.^  34 

3, SO  II 

3.50  14 

3.60  16 

3.aO  15 


W.  K.  B.  AP.  M.C. 

W.K.I!.*  P.M.C. 

P.  M.  Churchill 

.  P.M.Churchill..., 

P.  M.  ChurghlU 

P.  M.  ChurohiU.  .  . 


Seiitl 


3  40  1 1     ' 

3^60  IT 

3,20  10 

2.90  12 

3  SO  12 

2.90  8 


334 


Report  of  Statb  Enqinbeb. 


FisHKiLL  Creek,  Glenham,  N.  Y .—{Concluded.) 

Te»U  Made  at  Mi.  Proapect  Laboratory,  Brooklyn,  N.  Y, 


Date 
ooUect4Bd. 


1902. 
Get.      13 
Oct.       16 
Oct.      30 
Nov.       3 


Nov. 
Nov. 
Nov. 
Nov. 


6 
19 
26 
28 


Tested  by. 


Date 
tested. 


Nov.  19 

Nov.  19 

Nov.  19 

Nov.  19 

1903. 

Jan.  3 

Jan.  3 

Jan.  3 

Jan.  3 


h* 

Gatifle 
height. 

& 
36 

6.0 

4.3 

33 

4.85 

36 

4.2 

17 

4.0 

14.0 

3.7 

12.0 

3.66 

13.0 

3.86 

16.0 

Turbidity. 


4 
4 
4 
3 

6 

2.6 
2.6 
4.0 


Alkalinity. 


67 
70 
63 
64 

70 

78 
77 
76 


Hardneas. 


67 

68.6 
71 
67 

78 
78 
81 
83 


TEN  MILE  RIVER,  DOVER  PLAINS,  N.  Y. 

TeaU  Made  at  Mt.  ProepeU  Laboratory,  Brooklyn,  N,  Y. 


(Date 
collected. 

Tested  by . 

Date 
tested. 

a 
Gauge 
height. 

• 

s 

Turbidity. 

Alkalinity. 

Hardnesi. 

1901. 

Sept.     12 

6.90 
6.00 
4.76 
4.80 
4.76 
8.41 

13 

12 

8 

8 

6 

26 

2 

4 
2 
2 

1 
12 

121 
134 
146 
147 
137 
79 

Oct.      26 

•     ••••■••••••■■••a 

142.0 

Nov.      11 

151.0 

Nov.     22 

154.0 

Deo.        2 

152.6 

Deo.      17 

W.  W.  Schlecht.. . . 

Jan.       3 

86 

Dec.      27 

W.  W.  Schlecht.. . . 

Jan.       3 

6.64 

22 

9 

103 

106 

1902. 

Jan.       10 

W.W.  Schlecht.... 

Jan.     20 

6.76 

11 

4 

98 

103 

Feb.        4 

W.  W.  Schlecht 

Feb.     21 

6.30 

13 

11 

90 

104 

Feb.      13 

W.  W.  Schlecht.. . . 

Feb.     21 

6.00 

8 

6 

126 

187 

March     3 

W.W.  Schlecht.... 

March  16 

10.08 

21 

36 

60 

61.1 

April       7 

W.  W.  Schlecht.. . . 

April    14 

6.18 

12 

3 

100 

103 

May        2 

W.  W.  Schlecht.. . . 

May     31 

6.13 

19 

7 

106 

112 

May      16 

W.  W.  Schlecht.. .  . 

May     31 

4.66 

12 

1 

118 

123 

June       9 

W.W.  Schlecht.... 

June    28 

4.11 

16 

1.6 

130 

139 

June     30 

W.W.S.4H.K.B 

July     12 

4.67 

19 

6 

133 

160 

July      21 

H.  K.  Barrows  . ... 

July     25 

6.87 

40 

25 

88 

90 

Au«.       4 

H.  K.  Barrows .... 

Aug.      8 

4.36 

11 

3 

129 

141 

Aug.      19 

H.  K.  Barrows  ... . 

Aug.    26 

3  96 

10 

4 

138 

160 

Sept.       2 

H.  K.  Barrows  .  . . 

Sept.      9 

3.62 

10 

4 

139 

166 

Oct.        2 

P.  M.  Churchill . . . 

Oct.       7 

6.37 

24 

1 

127 

116 

Nov.       2 

Nov.    19 
1903. 

4.87 

12 

1 

131 

143 

Nov.     28 

Jan.       3 

4.90 

12 

1 

184 

139 

a  All  gauge  heights  referred  to  old  gauge  used  prior  to  March  16, 1902. 


Analtsis  of  Watxr:  Hodbatonic  Biteb. 
HOUSATONIC  KIVEK,  QAYLOEDSVILLE,  CONN. 

TttU  Mad*  at  Ml.  Ptvtpi*  LabaraUm,  firaoUvH,  N.  T. 


11      F 

.  TiUinghMt 

Jan 

3  1       4  3 

l"t|    

.  Ti  inghMt 

1  Jan 

3          i.5 

14                  B 

.  Ti  inghat 

;  Jan 

3          4.2 

13                1 

(M 

.  Ti   liiiths.1t 

Jan 

.  Ti  inehast 

Jan 

3  ■   4;o 

12                2 

08 

.  Ti  iriKhMt 

1   Jan 

3  :       4.6 

14                3 

02 

!      F 

!  Tiliughast 

1   Y^ 

3  !       4:8 

la                2.S 

00 

Betokt  or  EfiAJX,  Es 


vm 


ISQS, 


la  I  w. 


1K2. 


U 


74  I 
K  S 


APPENDIX. 


MEASUREMENT  OF  STREAM  VELOCITIES  IN  VERTICAL 

PLANES. 

The  general  method  pursued  in  taking  measurements  of 
streams  with  current  meter  has  been  to  submerge  the  meter  six- 
tenths  of  the  depth  at  each  point  of  observation;  it  having  been 
found  that  this  method  gives  very  nearly  the  true  mean  velocity 
without  the  application  of  an  arbitrary  reduction  coe£9cient;  it 
likewise  affords  a  ready  basis  for  making  approximate  calcula- 
tions of  the  discharge.  Furthermore  the  uniform  use  of  the 
six-tenths  method  in  all  measurements  aids  in  the  comparison 
of  the  work  of  various  observers.  It  is  not  assumed,  however, 
that  six-tenths  of  the  sounding  is  the  true  index  depth  for  all 
streams  or  for  a  given  stream  at  all  points  in  its  section  or  at 
all  stages.  An  effort  is  made  in  connection  with  the  regular 
discharge  measurements  at  each  gauging  station  to  determine 
the  proper  "index  depth"  and  the  relation  of  the  velocity  at 
six-tenths  depth  to  the  true  mean  velocity. 

The  method  pursued  consists  in  taking  observations  of 
velocity  at  every  foot  or  half-foot  increment  of  depth  from  sur- 
face to  bottom  in  different  verticals  at  each  gauging  station. 

The  following  table  shows  the  depth  of  the  filament  of  mean 
velocity  in  various  streams  and  as  determined  by  several 
<'xpcrimenters. 

22 


iXirti:jti3KTBt- 


1.  C   <^bvit  ?r.    Jar-  i^jrar     ....  4    -d 


Sv.  7^,  IL  A.  txJtmn^ 

Ti^e  *fXif^nmffDXM  of  E.  C.  If nrphj  in  IdOO  and  1901^  in  the 
r^MxuiiuV^T  ';aoal  of  Cornell  Hrdraalic  Labontorr,  showed  duit 
tti^  It^ppthiou  of  the  fiLament  of  mean  reloeitT  rose  as  the  depth 
ill  th<'  rhaDfiel  de^rreafs^fL    The  lei^nlt  giren  in  the  table  is  that 
fouiid  for  depthJi  of  0  to  9  feet.    For  depths  between  1  and  2 
feet^   tbe  depth   of  mean  relocitj   was   .55  of  the  sounding. 
Murphy  aliio  found  the  depth  of  the  mean  filament  to  be  leas 
in  a  channel  haying  free  discharge  at  its  lower  ^id  than  wheie 
the  outlet  was  obstrocted.    This  fact  maj  explain  the  remark- 
ahiy  low  value  of  the  depth  of  mean  Telocity  foond  bj  E.  C. 
HU^riifihon  on  Niagara  River  at  International  Bridge,  fourteen 
miU^  i]|if<tream  from  Niagara  Falls.    The  mean  Telocities  In 
HIi*'fj*'hon'H  obftervations  (5  to  6  feet  per  second)   were  also 
greater  than  those  usnallj  obserred.    The  data  .for  CatskiU 
Htr4inuth  iDclode  78  vertical  velocity  curves  on  Rondoat^  Cats- 
kill,    P'jHhkill   and   Esopas  Creeks  and  Ten-Mile,  Wallldll  and 
floiJHH tonic  Rivers;  taken  mainly  by  A.  E.  Place  and  W.  W. 
KchW'rlit  in  1901.    For  26  curves  taken  where  stream  beds  were 
Hinooth,  ^^ravel,  sand,  clay  or  silt)  the  average  depth  of  the 
nu*an  velocity  filament  was  58  per  cent;  for  25  curves  taken  on 
f^iroHtfiH  with  rouffh,  cobble  or  rock  beds,  the  average  depth  of 
iiH'jin   Vfflocity  was  62.5  per  cent.    The  velocity  at  six-tenths 
dcjiHi  was  98.7  per  cent  of  the  mean  where  the  bed  was  smooth, 
and  101.5  per  cent  of  the  mean  where  the  stream  beds  were 
r()nj^h.    The  average  of  78  curves  for  all  conditions  was  101 
per  cent. 


Vertical  Velocity  Curves. 


339 


The  following  table  shows  the  result  of  vertical  velocity 
curves  derived  on  streams  of  New  York  State  by  R.  E.  Horton^ 
during  1901  and  1902. 


DATA  OF  VERTICAL  VELOCITY  CURVES  ON  NEW  YORK 

STREAMS. 

Smooth  Flowing  Streama  with  Earth  Bed*. 


Pbr  Cknt  or  Dbpth. 

West 
Canada 
Creek  .a 

Mohawk 
at  Utica.6 

Mohawk 

at  Little 

FallB.e 

Mohawk 
at  Sche- 
nectady .d 

Mean  for 
smooth 
Btreama, 
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Three  of  the  accompanying  diagrams  show  the  mean  vertical 
velocity  curves  obtained  on  the' several  streams  in  open  section. 
The  curve  for  Salmon  River  in  which  the  mean  velocity  filament 
is  highest,  represents  a  case  of  ^^free  discharge  below"  as- 
described  by  Mr.  Murphy. 

In  the  general  New  York  curves,  the  filament  of  mean  velocity 
is  at  greatest  depth  for  smooth  flowing  streams  with  earth  beds 
and  obstructed  outlets,  as  for  Mohawk  River  at  Suspension 
Bridge  and  Schenectady,  and  for  West  Canada  Creek  at  Twin 
Rock  Bridge.  The  depth  of  mean  filament  decreases  as  the 
roughness  of  bed  and  rapidity  and  turbulence  of  the  current 
increases. 

In  the  fourth  diagram,  the  mean  vertical  velocity  curve 
obtained  under  a  smooth  ice  cover  on  Mohawk  River  at  Utica 
is  compared  with  the  mean  vertical  in  an  open  section.  The 
ice  measurements  were  taken  at  Schuyler  St.,  and  the  open 
section  curves  at  Genesee  St.  The  distance  between  the  two 
sections  is  two  miles  by  river,  and  the  character  of  the  river 
and  channel  is  very  uniform  throughout.  The  river  channel 
is  straight  and  uniform  for  1000  feet  above  the  section  used 
for  ice  measurements  and  was  completely  frozen  over  at  the 
time  the  stream  was  measured. 

In  the  following  table  the  results  of  these  measurements  are 
compared  with  a  similar  series  of  measurements  under  smooth 
ice  cover  for  streams  of  the  Catskill  region.  Depths  and  veloci- 
ties are  percentages  of  the  total  and  mean  respectively. 


CatakiU       Mohawk 
Btreams.         River. 


Velocity  at,  under  surface  of  ice  a 66  66 

Depth  of  maximum  velocity 40  48 

Maximum  velocity,  per  cent  of  mean 116  122.8 

Depth  of  mean  velocity  filament  (upF)er) 12  22 

Depth  of  mean  velocity  filament  (lower) 72  77 


a  Extrapolated  from  nearest  point  of  measurement. 


Per  cent,  of  mean  velocity. 
70  BO  90  /OO         //O 


/30         /f^ 


CDinparison  of  mean  vertical  velocity  curveA  for  streams ', with  rough  currents  and  stony  or  rock  beda. 


/c^ 


Mean  curves  for  various  streams  with  deep,  smooth  currents  and  earth  beds. 


Per  cent,  of  mean  velocity. 


a 

•a 

-a 


d 
8 


Compariaon  of  vertical  velocity  curves  for  t)treaiu»  with  smooth  and  rough  beds. 


Lso 


^ 


"•^^a 


of 


Per  cent,  of  mean  velocity. 

40       SO         lO         TO        BO        30        /OO       I/O      /ZO      /30       /40 


■"T- 

s^ 

\ 

10 

'^x 

'^ 

Mean 

o/^ 

^^?>% 

:,  e/>^J«c. 

Im>* 

/an,     1 

r 

mmmm  m  mmm 

if 

>*  JS 

j» 

^^t^ 

ikr/c* 

■  / 

> 

\, 

/ 

r 

N 

/ 

v 

K 

/ 

\ 

> 

f 

1 

/ 

/ 

u> 

/ 

4 

r 

/ 

r 

70 

/ 

/ 

/ 

eo 

y 

/ 

^ 

y 

^kji 

y* 

y 

90 

^....^^ 

^ 

lAi 

y 

mpariflon  of  vertical  velocity  curves  for  Mohawk  River  at  Utica,  N.  Y.,  for  opeo  and  for  ice-covered 

sections. 


Report  of  Co-operation  of  United  States  Geological 
Survey  with  State  Engineer  and  Surveyor 

of  New  York. 


DEPARTMENT  OF  THE  INTERIOR: 

United  States  Geologic ai-  Subvey, 

Washington,  D.  C,  November  21,  1902. 

Hon.  Edward  A.  Bond,  State  Engineer  and  Surveyor,  Albany, 
N.  Y.: 

Sir. —  I  have  the  honor  to  make  the  following  preliminary 
statement  of  work  done  during  the  field  season  of  1902,  under  the 
terms  of  your  correspondence.  May  1  and  June  11,  1902,  and 
mine  of  May  6  and  June  9,  1902. 

In  this  correspondence  it  was  agreed  that  the  co-operative 
topographic  survey  of  the  State  of  New  York  should  be  con- 
tinued in  accordance  with  the  terms  of  the  agreement  signed  by 
us  under  date  of  March  27,  1899,  which  agreement  was  extended 
to  cover  the  work  of  the  season  of  1902,  as  provided  for  under 
act  of  Legislature  of  the  State  of  New  York,  chapter  594  of  the 
Laws  of  1902,  making  appropriation  of  |20,000  for  this  work. 

By  the  terms  of  the  above  you  allotted  {20,000  of  current 
appropriation  and  f  2,000  of  unexpended  balance  of  State  appro- 
priation made  in  1901.  In  addition  there  remained  an  unex- 
pended balance  of  State  funds  of  the  appropriation  of  the  prior 
year,  amounting  to  |1,317.77.  There  was  thus  a  total  of 
|123,317.77  of  State  funds  available  for  co-operative  work  for 
the  season  of  1902. 

The  allotment  by  this  bureau  to  the  same  work  was  a  like 
sum  of  f  22,000,  and  as  there  remained  in  addition  an  unexpended 
balance  of  1901  appropriation,  amounting  to  f9,574.56,  there 
was  thus  a  total  of  United  States  funds  available  for  this 
co-operative  work  for  the  government  fiscal  year  1902-3,  amount- 
ing to  131,574.56.  The  gross  sum  available,  therefore,  for  the 
year  1902-3  aggregated  $54,892.33. 
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There  has  resulted  from  the  expenditures  incurred  under  the 
foregoing  agreement,  a  great  amount  of  primary  triangulation 
and  spirit  leveling  for  the  control  of  areas  over  which  topo- 
graphic mapping  may  now  be  extended.  An  accurate  trigono- 
metric survey  was  completed  of  an  area  of  2,310  square  miles 
at  an  expenditure  of  (3,500  for  field  work  only,  or  at  an  average 
of  |1.50  per  square  mile.  In  addition  to  existing  unmapped 
data  of  like  character  this  triangulation  furnishes  control  for 
the  future  mapping  of  12,770  square  miles,  which  will  be  repre- 
sented on  fifty-five  atlas  sheets.  The  primary  spirit  leveling 
resulted  in  the  running  of  2,566  linear  miles,  in  the  course  of 
which  103  permanent  bench  marks  of  bronze  or  aluminum 
were  established,  and  the  positions  of  many  other  points  were 
accurately  determined. 

There  has  resulted  from  field  operations  of  the  past  season, 
in  addition  to  the  above  primary  control,  a  complete  and 
accurate  map  on  a  scale  of  62,500,  or  approximately  one  mile 
to  the  inch,  and  with  a  contour  interval  of  twenty  feet,  of  3,090 
square  miles,  all  within  the  borders  of  the  State.  The  results 
of  these  surveys  will  be  published  on  fifteen  separate  atlas  sheets, 
covering  portions  of  twenty-one  different  counties.  There  were 
in  addition  eleven  other  atlas  sheets,  covering  2,420  square  miles, 
in  portions  of  sixteen  different  counties,  partly  surveyed.  For 
those  portions,  the  surveys  of  which  were  completed,  the  total 
expenditure  was  about  |25,000  and  the  average  rate  of  expendi- 
ture was  approximately  |8.25  per  square  milefor  field  work  only. 

The  total  cost  of  the  above  work,  including  topographic  sur- 
veys, primary  triangulation  and  precise  leveling,  and  including 
also  estimated  expenses  for  the  platting  and  drafting  of  the 
maps,  and  the  computation  of  trigonometric  positions  in  the 
oflice  during  the  coming  winter  is  f47,500.  The  average  cost  of 
the  topographic  surveying,  including  expenditures  on  all  ac- 
counts within  the  area  of  the  State  since  the  commencement  of 
this  work,  has  been  to  date  f  12.31  per  square  mile. 

As  the  total  allotment  to  this  work  was  $54,892.33,  there  will 
remain  a  balance  of  State  and  federal  money  at  the  beginning 
of  the  next  field  season,  in  the  spring  of  1903,  after  deducting 
estimated  oflBce  expenses,  of  approximately  |7,392,  which  will  be 
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devoted  to  field  work  in  the  State  in  the  early  spring.  I  respect- 
fully suggest  that  the  balance  be  devoted  to  the  completion  of 
the  following  partially  mapped  sheets,  viz.,  Highmarket,  Orwell, 
Taberg,  Piseco  Lake,  Tupper  Lake,  St.  Begis,  Loon  Lake,  Clymer, 
Falconer,  Nineveh  and  Mt.  Morris,  and  such  others  as  you  may 

designate. 

Very  respectfully, 

CHAS.  D.  WALCOTT, 

Director. 

CO-OPERATIVE  TOPOGRAPHIC  SURVEY  OP  THE  STATE. 

In  chapter  594  of  the  Laws  of  1902,  authority  was  given  the 
State  Engineer  and/  Surveyor  to  continue  co-operation  with  the 
Director  of  the  United  States  Geological  Survey  in  making  a 
topographic  survey  and  map  of  the  State  of  New  York,  for 
which  purpose  the  sum  of  |20,000  was  appropriated. 

Under  the  provisions  of  this  law  an  agreement  was  entered 
into  through  correspondence  between  Hon.  Chas.  D.  Walcott, 
Director  of  the  United  States  Geological  Survey  and  myself, 
that  of  the  former  under  dates  of  May  1  and  June  11,  1902,  and 
mine  of  May  5  and  June  9,  1902,  whereby  it  was  provided  that 
the  co-operative  topographic  survey  of  the  State  should  be  con- 
tinued in  force  in  accordance  with  the  terms  of  the  agreement 
signed  by  us  under  date  of  March  27,  1899,  which  was  extended 
to  cover  the  work  of  the  season  of  1902. 

By  the  terms  of  the  above  the  State  of  New  York  allotted 
f  20,000,  and  to  this  was  added  |2,000  of  unallotted  balance  of 
the  State  appropriation  of  1901,  and  in  addition  the  unexpended 
balance  of  State  funds  from  the  appropriation  of  1901,  amount- 
ing to  11,317.77.  The  total  of  State  funds,  therefore,  available 
for  co-operative  work  for  the  season  of  1902  was  $23,317.77. 
The  federal  bureau  allotted  to  the  same  work  a  like  sum  of 
$22,000,  and  in  addition  an  unexpended  balance  of  1901  funds, 
amounting  to  $9,574.56,  making  a  total  of  United  States  funds 
available  for  this  co-operative  work  for  the  government  fiscal 
year,  1902-3,  of  $31,574.56. 

There  was,  accordingly,  available  for  co-operative  topographic 
surveys  within  the  State  of  New  York  during  the  season  of 
1902-3,  a  sum  amounting  to  $54,892.33. 
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RfiSUMfi  OP  RESULTS. 

Primary  triangnlation  was  extended  over  an  area  of  2,310 
square  miles  during  the  past  season,  and  thirty-four  stations 
were  occupied.  The  positions  of  these  have  been  suitably 
monumented  and  exactly  determined.  This  work  was  dis- 
tributed over  the  counties  of  Jefferson,  Lewis,  Oswego,  Catta- 
raugus, Chautauqua,  Genesee,  Wyoming  and  Livingston. 

Appended  hereto  will  be  found  the  descriptions  and  final 
computations  of  primary  triangnlation  stations .  located  in  the 
prosecution  of  this  work  during  the  previous  field  season  of 
1901.  Those  determined  during  the  present  field  season,  1902, 
will  be  published  in  my  next  annual  report,  after  their  positions^ 
have  been  computed  in  office. 

Lines  of  precise  levels  were  run  between  Rochester  and  Hor- 
nellsvllle,  Buffalo  and  Dunkirk,  and  between  Salamanca  and 
Corydon,  Pa.  There  were  113  miles  of  such  levels  run  and 
nine  benches  were  permanently  marked  by  metal  tablets. 

Including  the  above,  and  the  primary  levels  run  to  control 
the  topographic  mapping,  there  were  run  a  total  of  2,566  mV^^s^ 
of  principal  levels  which  are  permanently  marked  by  103  metal 
tablets. 

The  topographic  mapping  was  completed  of  fifteen  separate 
atlas  sheets,  covering  portions  of  twenty-one  different  counties. 
Besides  these  there  were  eleven  other  atlas  sheets  covering  por- 
tions of  sixteen  different  counties,  partly  mapped.  Of  the  area 
of  the  State,  3,090  square  miles  were  finally  mapped  during  the 
season,  and  2,420  square  miles  partly  surveyed.  The  results  are 
embodied  in  a  tabular  statement  in  another  part  of  this  report. 

CONCLUSIONS  AND  RECOMMENDATIONS. 

To  date  there  have  been  surveyed  and  mapped  162  atlas  sheets, 
representing  the  topography  of  31,106  square  miles,  or  over 
sixty-four  per  cent,  of  the  entire  area  of  the  State.  There  have 
been  engraved  and  published  124  separate  atlas  sheets,  repre- 
senting the  topography  of  22,206  square  miles. 

The  average  cost  of  mapping  this  area  to  date  has  been 
approximately  |12.31  per  square  mile,  of  which  sum  the  State 
has  expended  |166,875.00  of  a  total  outlay  of  |389,136.00.    With 
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the  expenditure  of  |12.31  per  Bqnare  mile  the  outlay  to  the  State 
-ceases.  The  federal  bureau,  however,  has  additional  expenses 
to  meet  in  engraving  the  maps,  in  printing  them,  and  in  the 
prosecution  of  the  geologic  and  hydrographic  surveys  which 
follow  the  publication  of  the  topographic  maps. 

There  remain  unmapped  about  18,035  square  miles  of  the  area 
of  the  State,  which  will  be  represented  on  eighty-two  additional 
atlas  sheets.  Of  this  area  12,770  square  miles,  included  within 
fifty-five  atlas  sheets,  is  now  controlled  by  primary  triangula- 
tion  and  precise  leveling  and  ready  for  the  final  topographic 
mapping. 

I  earnestly  recommend  the  enactment  of  legislation  similar 
to  that  of  Act  of  Legislature,  Laws  of  1902,  chapter  594, 
whereby  an  additional  |20,000  shall  be  appropriated  for  the  con- 
tinuation of  this  important  work. 

PLANS. 

Immediately  upon  enactment  of  legislation  plans  for  the 
field  season  of  1902  were  completed  by  this  office  in  correspond- 
ence with  Mr.  H.  M.  Wilson,  geographer  in  charge  of  field  work. 
They  were  so  arranged  as  to  provide  for  the  completion,  first, 
of  the  mapping  of  areas  unfinished  in  the  previous  season,  and 
thereafter  the  mapping  of  such  areas  as  have  been  most  urgently 
called  for  by  communicatious  addressed  to  this  office  by  mem- 
bers of  the  Legislature  and  city  and  county  officials,  and  to 
meet  the  needs  of  the  work  of  this  office. 

These  plans  provided  for  the  completion,  if  possible,  of  two 
partially  mapped  sheets  and  two  new  sheets  on  the  southern 
and  western  slopes  of  the  Catskills;  of  one  partially  mapped 
sheet  and  of  one  new  sheet  in  the  Adirondacks;  of  two  sheets  on 
Long  Island;  of  one  east  of  the  Hudson  river,  and  three  in  the 
western  part  of  the  State.  Also  of  two  sheets  in  the  neigh- 
borhood of  Boonville  and  Carthage. 

Later  in  the  season  as  the  work  progressed,  it  was  evident 
that  a  larger  amount  of  work  could  be  done  than  had  been 
arranged  for  and  it  was  planned  to  map  two  additional  sheets 
in  the  Qenesee  valley. 
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Finally,  it  was  planned  to  extend  primary  triangulation  for 
the  future  control  and  topographic  mapping  of  such  portions  of 
the  western  and  central  counties  as  were  yet  uncontrolled, 
and  to  run  two  short  links  of  precise  levels,  which  in  conjunc- 
tion with  the  precise  leveling  of  this  year  by  the  United  States 
Army  Engineers  and  the  United  States  Coast  and  Geodetic 
Survey,  would  complete  the  final  precise  level  net  of  the  State. 

RESULTS. 

The  results  of  the  plans  as  carried  out  are  shown  in  the  fol- 
lowing statement  of  results  of  operations  during  the  field  season 
of  1902.  This  report  is  arranged  under  three  separate  heads; 
namely,  Triangulation,  Precise  Leveling  and  Topographic  Sur- 
veying. Practically  all  of  the  work  planned  for  the  season  was 
completed. 

Triangulation. —  Primary  control  was  commenced  early  in  the 
season  by  three  parties.  Professor  A.  H.  Thompson,  geographer, 
was  engaged  from  the  first  week  in  May  until  the  middle  of 
November  in  extending  primary  triangulation  for  the  control 
of  sheets  in  Cattaraugus  and  Chautauqua  counties,  and  in  the 
lower  Oenesee  valley  in  Livingston  and  Wyoming  counties* 
Mr.  E.  L.  McNair,  topographer,  was  engaged  from  May  to  July, 
inclusive,  in  extending  primary  triangulation  for  the  control  of 
additional  sheets  in  northern  Livingston  and  Wyoming  counties 
and  in  Genesee.  Mr.  Oscar  Jones,  topographer,  from  May  to 
July,  inclusive,  in  securing  primary  control  for  a  group 
of  sheets  in  northern  Oswego  and  Oneida  counties,  and  in 
Lewis.  Great  difficulty  was  encountered  by  this  party  in  extend- 
ing primary  triangulation,  owing  to  the  flat  and  wooded  char- 
acter of  the  country,  and  later  on  this  method  was  abandoned 
for  primary  traverse  by  means  of  which  the  result  sought  was 
satisfactorily  accomplished.  In  all  thirty-four  triangulation 
stations  were  occupied  and  their  positions  determined.  This 
control  covered  an  area  of  2,310  square  miles  and  rendered  avail- 
able for  future  topographic  mapping  ten  additional  sheets.  In- 
cluding areas  controlled  prior  to  this  season  there  is  now  avail- 
able for  future  topographic  mapping  12,770  square  miles,  which 
will  be  reproduced  on  fifty-five  separate  atlas  sheets. 
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Precise  Leveling- — A  party  under  Mr.  D.  H.  Baldwin,  topog- 
rapher,  was  employed  during  the  months  of  July  and  August  in 
running  three  short  check  lines  to  cut  uj)  the  larger  precise  level 
n^t  in  which  some  slight  discrepancies  had  been  discovered. 
This  party  extended  work  from  the  neighborhood  of  Scottville, 
Monroe  county,  whence  the  line  was  brought  in  the  previous 
season  from  the  United  States  engineer  bench  mark  at  Char- 
lotte, north  of  Rochester,  and  ran  southward  via  Mt.  Morris  to 
Hornellsville,  where  connection  was  made  with  the  precise  level 
line  previously  run  by  this  survey.  He  also  extended  precise 
levels  from  the  United  States  engineer  bench  mark  at  Buffalo 
along  the  shore  of  Lake  Erie  to  Dunkirk,  where  connection  was 
made  with  another  precise  level  bench  mark  previously  estab- 
lished by  this  survey. 

Finally,  he  extended  a  tie  line  from  Salamanca  south  west- 
ward to  the  Pennsylvania  line  to  check  an  error  in  previous 
leveling.  The  total  mileage  of  precise  levels  was  113,  and  is 
marked  permanently  by  nine  metal  tablets. 

Topographic  Surveying* —  Several  parties  headed  by  assistant 
topographers  were  grouped  under  the  immediate  supervision 
of  Mr.  J.  H.  Jennings,  topographer.  Field  work  was  commenced 
by  these  early  in  May  and  continued  until  the  middle  of  Novem- 
ber. Mr.  Jennings  had  charge  of  a  party  which  completed  the 
mapping  of  Carthage  and  Qreene  sheets,  and  secured  the  con- 
trol for  and  partly  mapped  the  Highmarket,  Orwell,  Taberg  and 
Piseco  Lake  sheets.  With  the  assistance  of  Mr.  Gilbert  Young, 
assistant  topographer,  he  completed  the  mapping  of  Boonville, 
and  with  the  aid  of  Mr.  J.  M.  Whitman,  Jr.,  assistant  topog- 
rapher, the  mapping  of  Bainbridge.  With  the  aid  of  Mr.  E.  G. 
Hamilton,  assistant  topographer,  he  completed  the  mapping  of 
Hobart. 

Mr.  G.  S.  Smith,  topographer,  was  in  general  charge  of  the 
mapping  in  the  northern  Adirondacks  and  on  Long  Island,  aided 
by  several  assistant  topographers.  Messrs.  Smith  and  T.  Foster 
Slaughter,  assistant  topographer,  had  charge  of  parties  which 
completed  the  mapping  of  Saranac  Lake  sheet.  Messrs. 
Slaughter  and  Whitman,  Jr.,  had  charge  of  parties  which  com- 
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pleted  the  mapping  of  Long  Lake  sheet,  both  in  the  Adirondacks* 
Messrs.  Smith,  Slaughter  and  Geo.  H.  Ouerdrnm  completed  con- 
trol for  and  partially  mapped  the  St.  Regis,  and  Messrs.  Smith 
and  W.  O.  Tufts,  partially  mapped  the  Tupper  Lake  sheet. 
Mr.  Tufts  controlled  Loon  Lake  sheet.  On  Long  Island,  Messrs. 
Smith  and  Guerdrum  had,  at  different  times,  charge  of  a  party 
which  completed  the  mapping  of  Setauket  and  Fire  Island 
sheets. 

Mr.  A.  C.  Roberts,  topographer,  was  in  charge  of  a  party  which 
completed  the  mapping  of  Wayland,  Caledonia  and  Chautauqua 
sheets,  and  the  partial  mapping  of  Clymer  and  Falconer  sheets. 
Mr.  C.  C.  Bassett,  topographer,  had  charge  of  a  party  which 
completed  the  mapping  of  Richmondville  quadrangle,  and 
Mr.  W.  H.  Lovell,  topographer,  the  mapping  of  Batavia,  and  the 
partial  mapping  of  Mt.  Morris.  Mr.  A.  H.  Bumstead,  topog- 
rapher, had  charge  of  a  party  which  completed  the  mapping  of 
Copake  quadrangle,  and  Mr.  Hamilton  of  a  party  which  secured 
control  for  Nineveh.  In  all  there  were  nine  parties  in  the  field 
for  the  whole  season,  with  a  few  others  for  short  periods  of 
time,  engaged  in  work  on  twenty-six  quadrangles. 

The  final  topographic  mapping  was  completed  on  fifteen 
sheets  during  the  season,  and  the  field  work  of  surveying  eleven 
others  were  well  advanced.  These  maps  represent  the  topog- 
raphy of  twenty-six  different  counties;  namely,  Allegany^ 
Broome,  Cattaraugus,  Chautauqua,  Chenango,  Cortland,  Colum- 
bia, Delaware,  Dutchess,  Essex,  Franklin,  Genesee,  Greene, 
Hamilton,  Herkimer,  Jefferson,  Lewis,  Livingston,  Oneida,^ 
Oswego,  Otsego,  Schoharie,  St.  Lawrence,  Steuben,  Suffolk, 
Wyoming. 

The  resulting  maps  are  being  drawn  up  in  office  and  pre- 
liminary photo-lithographic  copies  of  the  completed  sheets  will 
soon  be  ready  for  use. 

The  following  tabular  statement  shows  the  net  results  of  the 
field  work  of  the  various  topographic  parties: 


Co-oPBRATioN  OP  Unitbd  States  Gbological  Subvby.       84ft 


I         ppg  'iwo  iH^ox 


ji  1  ueanmn 


I 


J     'joqnma  *n9\iji 


qouag 


00 


I       'joqamu  'mop 


*BO|nn  axvnbe 

*peddvTn  «djy 


JO  Jieqnmii 


i 

i 

o 

& 


iOQiCW:iQOQOQOQQQQO 


CO      lOiO    •I0i0i0i-i0>0i-i      to 


04 


CO 


piCOQ      >0      0>OQQO>C 


M      ph 


•-•eo 


ww^^ 


S3 


-tr     W 


^eocftgh-^qet^   -cioc^i 


•  lO    '1^    'OOOt^    'CO    '^    -to 

•  •  ■  •  •  ■ 

•  •  «  •  •  ■ 


>o 

*0 

»-l 

•^  1 

M 

"*. 

«-i 

»d 

o> 

w* 

s 

* 

iH 

!28 

ICO 


(ooir-^     ■«     «-*  •b-cDoeo 


00 


coco 


T 


CI 


eo 

o 


Oft  00  00 


COOftCp    *co 
f^»H^     -co 


s 


SCO    ^    a»o 


00 


»-n-NNC««c5«-'i-i«Ni-«eO0000W 

9<e4ooeMC«c4CMe40i04'-«F^    o 


C0  9c0CD'<4i<O-^^(O^>QC0«O      O 


CO 


$ 


eo 


o 


c  e  c 


o 


ilsS^ 


& 


I 

•  •0Q2O 


1 


ip      00      MCOt^    •:«• 
1S4      v^      iOC4f-4    'CO 


I 


c  c 
c  c 


c  a  c 
e  a  c 


|iJ253f5 


fl  c  c  d 

B  e  e  d 

c  a  a  q 
«  «  o  o 


d 

o 


eo 

1^ 


n 


I 

90 


J3     .  «  Q   P  ©S   S   -    w  .      .  -. 

s  ?•§  3  S-f  g  s  3  s"3'32§  i 

0»^dooOGoOiJOi-](><fo(X3aoo 


)PQao    ^ 


IS  9  9  O  O 


S60  Bepobt  of  Statb  Engineer. 

SPIRIT  LEVELING. 

Under  the  immediate  direction  of  the  varions  topographers 
ten  parties  were  engaged  in  running  spirit  levels  over  the 
areas  under  survey.  This  was  done  to  determine  elevations  and 
establish  bench  marks  upon  which  to  base  the  contour  sketch- 
ing of  the  area  mapped.  These  levels  were  run  with  the  greatest 
care  and  are  all  reduced  to  mean  sea  level.  In  the  conduct  of 
this  work  2,453  miles  of  levels  were  run,  and  ninety-four  per- 
manent bench  marks  of  bronze  or  aluminum  established. 

A  descriptive  list  of  the  bench  marks  set  in  the  course  of  the 
leveling  is  not  appended  as  heretofore.  These  are  being  held  up 
for  publication  in  my  next  annual,  by  which  time  a  final  last 
square  adjustment  will  have  to  be  made  of  the  precise  level  net 
of  the  entire  State,  through  which  all  leveling  will  be  reduced 
to  a  mean  sea  level  datum. 

SECONDARY  LOCATIONS. 

During  the  topographic  mapping  horizontal  control  was  estab- 
lished by  plane-table  triangulation  and  road  traverse.  The 
positions  of  1,964  points  were  accurately  determined  by  trigono- 
metric methods,  the  elevations  of  which  were  ascertained  at  the 
same  time  and  in  the  same  manner.  In  addition,  9,006  miles  of 
road  traverse  were  run,  and  from  these  were  located  by  inter- 
section 3,357  additional  positions.  The  horizontal  control  of 
the  maps  completed  averaged  approximately  one  trigonometric 
location  and  one  spirit-level  elevation  to  every  two  square  inches 
of  map,  and  two  miles  of  road  traverse  per  square  inch  of  map. 

LAND  CLASSIFICATION  MAPS. 

The  usual  manuscript  maps  showing  portions  of  the  mapped 
areas  covered  by  timber,  brush  and  cultivated  crops,  with 
appended  statements  of  the  kinds  and  percentages  of  the  various 
woods  and  crops  have  been  prepared. 

OFFICE  WORK,  1901-2. 

During  the  office  season  of  1901-2,  all  of  the  atlas  sheets  com- 
pletely mapped  during  the  preceding  season  were  drawn  np 
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and  turned  over  to  the  engraver  for  publication.  These  are  yet 
in  the  hands  of  the  engraver  and  include  the  following  fourteen 
sheets,  representing  an  area  of  2,935  square  miles: 


SHEET  name. 


Counties. 


Apalachin Broome.  Tioga 

Babvlon Suffolk,  Queens 

Big  Moose Herkimer,  Hamilton 

Bing  hamtou ^  Broome 

Gilbvna '  Schoharie,  Delaware.  Greene. . 

GloN^ersvilie '  Hamilton.  Fulton 

Harford Cortland,  Tioga,  Broome 

Honeoye Monroe.  Ontario,  Livingston  . 

LaacKellsville Herkimer,  Hamilton,  Fulton. 

Margaretville Delaware,  Ulster,  Greene 

Northport Suffolk,  Queens 

Pitcher Cortland,  Madison,  Chenango. 

Rosendale Ulster 

Santanoni Franklin,  Essex 


Total 


Area 

square 
miles. 


224 
125 
216 
224 
221 
218 
220 
219 
218 
222 
170 
220 
223 
215 

2.935 


Being  Engraved. 

In  addition  there  remain  in  the  hands  of  the  engrav(*rs  Ihe 
following  sixteen  atlas  sheets,  mapped  in  1900-1901.  all  of  which 
will  soon  be  ready  for  publication  and  issuance: 


SHEET  NAME. 


Alexandria  Bay. . 

Berne 

Blue  Mountain. . . 

Canandaigua 

Cortland 

Hammondsport. . 

Kinderhook 

Luseme 

Naples 

Norwich 

Owego 

Penn  Yan 

Phoenicia 

Haquette  Lake. . . 
Richfield  Springs 
Thereea 

Total 


Counties. 


Jefferson,  St.  Lawrence 

Schoharie,  Albany 

Hamilton,  Essex 

Ontario,  Monroe 

Cortland 

Schuyler,  Steuben,  Yates. . . 

Columbia,  Rensselaer 

Warren.  Saratoga 

Livingston,  Yates,  Steuben. 

Chenango.  Madison 

Tioga. ^ 

Yates.  Steuben. 

Ulster.  Greene. 

Hamilton. 

Montgomery,  Otsego,  Herkimer. 

Jefferson. 


Area 
square 
miles. 


184 
220 
216 
219 
220 
231 
221 
217 
220 
220 
223 
220 
222 
215 
219 
215 


8.422 


Published  Sheets. 

At  the  time  my  last  annual  report  was  submitted  there  had 
been  published  106  atlas  sheets  by  the  ofQce  of  the  United  States 
Oeological  Survey,  covering  a  total  area  of  19,048  square  miles. 
Since  then  there  has  been  completed  by  the  engraving  division 
of  the  above  Survey  eighteen  additional  sheets,  as  enumerated 
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in  the  following  list,  thus  making  the  total  number  of  sheets 
published,  124,  and  the  total  published  area,  22,206  square  miles. 


SHEET  NAME. 


CountiM. 


Area 
squart 
milM. 


Broadalbin Fulton.  Saratoga,  Hamilton. 

Clayton Jefferson 

Clyde I  Wayne,  Seneca 

Geneva Ontario,  Seneca 

Genoa 

Grindstone 

Millbrooik ■  DutobeM 

Horrisvlle '  Madison,  Oneida 

•Navesink \  New  York 

Newburg ITIiiter.  Orange. . 


Seneca,  Cayuga,  Tompkine 
Jefferson 


Ovid 
Palmyra. . . , 

Pbelps 

PultneyWIle 
Saratoga. . . , 
Sodus  Bay. . 
Waverly 


Yates.  Senera. 
Wayne.  Ontario. 
Ontario,  Yates. . 

Wayne 

Saratoga 

Wayne 

Cbemung.  Tioga. 
Weedsport !  Wayne,  Cayuga. 


218 
202 
218 
219 
220 

24 
228 
210 
1 
228 
220 
218 
210 

80 
218 

40 
222 
218 


Total. 


3.168 


*jReduotion  of  four  sheets,  Sandy  Hill,  New  Brunswiok,  Caasville,  Aabury  Park,   soale 
1 :  125,000,  about  2  miles  to  1  inch. 

The  engraving,  printing,  issuance  and  sale  of  these  maps  is 
done  exclusivly  at  the  expense  of  and  by  the  United  States 
Geological  Survey.  Such  limited  number  of  proofs  as  may  be 
required  by  the  office  of  the  State  Engineer  are  furnished  for 
his  use.  Persons  desiring  these  maps  can  obtain  them  by 
addressing  the  Director  of  the  United  States  Geological  Survey, 
at  Washington,  D.  C,  and  enclosing  five  cents  per  copy,  or  at 
the  rate  of  two  dollars  per  hundred.  Upon  the  accompanying 
progress  map  is  indicated  such  portions  of  the  State  as  have 
been  surveyed,  including  all  those  which  are  not  engraved  and 
'  published. 

TRIANGULATION  OP  1901. 

During  the  first  half  of  the  season  of  1901,  Mr.  E.  L.  McNair, 
topographer,  was  engaged  in  extending  triangulation  over  a 
portion  of  the  southern  Adirondacks,  and  during  the  remainder 
of  the  season  over  the  northwestern  part  of  the  same  region. 
He  established  and  marked  the  positions  of  thirty-five  stations, 
which  control  nine  fifteen  minute  quadrangles,  covering  por- 
tions of  Fulton,  Hamilton,  St.  Lawrence,  Franklin,  Saratoga 
and  Warren  counties.  He  also  established  a  meridian  line  at 
Johnstown. 
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Fbaknlin  County. 

Desaw. —  Situated  about  two  miles  east  of  Dickinson  Center, 
on  a  large  rock  in  field  owned  by  Fred  Desaw. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude,  44*  43'  12.69*.    Longitude,  74*  80'  63.14''. 

Log.  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Nierny    66  5107.54  235  40  10.66  4.3963098 

White  Hill    5667  42.16  236  46  41.90  4.3929324 

Norwood  97  4333.65  277  24  10.29  4.5644263 

Azure  3566438.76  176  65  12.93  4.2993577 


Iron. — A  secondary  station  situated  on  the  eastern  side  and 
150  feet  below  summit  of  a  high  timbered  mountain  in  Altamont 
township,  about  three  miles,  air  line,  south  of  Derrick  station,  on 
New  York  and  Ottawa  Railroad. 

Station  mark :  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Reference  mark:  The  spruce  signal  tree;  true  azimuth  to  same, 
283**  50';  distance,  7.15  feet. 

LaUtude.  44*  19'  14.2*.    Longitude,  74^  28'  56.3*. 

Log.  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

St.   Regis    2810317  6109  40  4.19284 

Morris  858  17  47  178  18  04  4.26284 


Kildare. —  A  secondary  station,  situated  at  the  western  end  of 
a  high  timbered  mountain  in  Altamont  Township,  about  three 
miles  south  of  Derrick  station,  on  the  New  York  and  Ottawa 
Railroad. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Reference  mark:  Spruce  signal  tree;  true  azimuth,  160°  35'; 
distance,  22  feet. 

Latitude^  44«  19'  09.9*.    Longitude,  74*'  29'  26.1*. 

Log.  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Little  Blue   98  36  41  278  22  67  4.42298 

Panther 119  16  47  299  04  86  4.88590 

Azure  178  0148  368  0122  4.39190 

23 
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Fulton  County. 

Pinnacle. —  Bitaated  on  a  round  timbered  knob,  partly  cleared, 
in  northern  part  of  town  of  Bleecker. 

Station  mark:  A  bronze  triangnlation  tablet  cemented  in  solid 
rock. 

Latitude,  43»  IS'  04.16^    Longitude.  74*'  23'  ao.OT. 

Logr.  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Blue  Ridge  169  12  06.03  849  1127.46  3.8196692 

Cathead  228  00  57.24  48  05  08.62  4.0876901 

Sacandaga 266  3133.43  86  88  18.76  4.1265109 


Sacandaga. —  Situated  on  a  partially  cleared  mountain  about 
two  miles  west  of  North ville. 

Station  mark:  A  bronze  triangnlation  tablet  cemented  in  solid 
rock. 

Latitude.  48'  18'  80.0r.    Longitude,  74»  18'  28.84*^. 

LiOg.  dlst 
To  station.  Azimuth.     Back  azimuth,    meters. 

Pinnacle «...  86  38  18.76  266  8i  33.43  4.126S100 

Blue  Ridge  1112118.89  29118  50.76  4.1947207 

Cathead   14107  12.81  82104  33.64  3.9213483 

Buck 2081819.47  28  2141.06  4.1452430 


Stratford. —  A  secondary  station,  situated  on  a  low,  bare  knoll 
about  one-fourth  mile  northeast  of  town  of  Stratford. 

Station  mark:  A  lone  poplar  tree  nine  inches  in  diameter  and 
twelve  feet  high. 

Reference  mark :  A  bowlder  3  by  3  by  3  feet,  distant  55^^  feet 
from  station  mark;  true  azimuth  from  mark,  127°  60'. 

Latitude,  43**  U'  06.2*.    Longitude,  74"  41'  29.9*. 

Log.  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

9       t       m  9     »     m 

Barto  693056  249  22  48  4.23668 

Oak  Hill  127  50  22  807  48  57  8.54610 

West  Creek  No.  2 180  40  23  0  40  28  4.09602 

Tomany  22115  06  4119  66  4.1609O 


Hamilton  County. 

Blue  Ridge. —  Situated  on  a  partly  cleared,  timbered  ridge  in 
town  of  Benson,  about  five  miles  west  of  Benson  Center. 
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Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude.  43"  16'  84.25".    Longitude,  74"  24'  15.54*'. 

Log-,  dlst. 

To  station.                                                        Azimuth.  Back  azimuth,  meters. 

O        /                I*  •         t    ■         It 

Tomany 93  12  48.07  273  05  49.38  4.1396667 

West  Creek  No.  1 96  13  18.13  276  0129.29  4.3699741 

Twin  Lake  No.   2 142  80  55.00  822  23  31.00  4.37794 

Twin  Lake  No.  1 144  02  51.76  823  55  50.84  4.8706858 

Hamilton  19126  40.71  1128  13.64  4.1861832 

Buck 252  35  27.24  72  46  12.52  4.3466601 

Cathead  265  0118.09  85  06  02.20  8.9721608 

Sacandaga 29113  50.76  1112118.89  4.1947207 

Pinnacle 849  U  27.46  169  12  06.08  8.8195692 


Buck. —  Situated  on  a  cleared  mountain  about  four  miles 
northeast  of  Hope  Falls,  Hamilton  county,  and  near  the  Sara- 
toga-Hamilton county  line. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude.  43*  20'  08.5r.    Longitude,  74'  08'  34.75*'. 

Log.  dlst. 
TV>  station.  Azimuth.     Back  azimuth,    meters. 

oil*  O  *  0 

Sacandaga  28  2141.08  208  18  19.47  4.1462480 

Cathead 63  58  35  96  243  52  84.91  4.1207917 

Blue  Ridge  72  46  12.52  262  35  27.24  4.8466601 

Hamilton   115  0125.72  294  52  12.62  4.8009785 

MIU  Creek  200  27  17.27  20  3115.56  4.3478133 

Bald  Head  22134  28.11  414142.84  4.8809798 

Wells 2514136.93  7148  41.85  4.1661806 


Cathead. —  Situated  in  town  of  Benson,  about  one  mile  north 
of  Benson  post-office,  on  a  burnt,  rocky  hill. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Reference  mark:  A  dead  tree  used  as  signal;  distant  33.3  feet, 
true  azimuth,  89°  09'  from  mark. 

LaUtude,  48»  17'  0142-'.    Longitude,  74*  17'  21.12*. 

Log.  diat. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Pinnacle  48  06  08.68  228  00  67.24  4.0876901 

Blue   Ridge    85  06  02.20  265  0118.09  8.9721603 

Hamilton 156  12  45.49  836  09  83.96  4.1921818 

Speculator  168  06  57  348  04  51  4.30218 

Buck 243  52  34.91  68  58  85.96  4.1207917 

Sacandaga 82104  83.64  14107  12.81  8.9213488 
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Report  of  State  Engineer. 


Pipb  (not  occupied). —  A  secondarj  point  situated  on  a  bare 
hill,  about  two  miles  west  of  Lake  Pleasant.  Probably  a  station 
of  the  Colvin  Survey. 

Latitude,  43*  28'  18.1*.    Longitude,  74»  27'  36.3". 

Log*,  diet. 
To  station.  Azimuth.     Back  asimuth.    meters. 

Tomany  23  48  26  203  48  46  4.859» 

West  Creek  No.  1 44  22  14  224  12  42  4.42900 

Twin  Lake  No.  1 73  88  08  253  33  23  3.98512 

Hamilton   81124  58  13128  60  4.00363 


Hamilton. —  A  United  States  Coast  and  Geodetic  Survey 
triangulation  station,  situated  on  a  high  cleared  mountain  about 
three  miles  south  of  Lake  Pleasant. 

Station  mark:  A  copper  bolt  set  in  solid  rock  and  marked 
"  U.  S.  G.  S.  465  N.  Y.,"  near  which  is  a  United  States  Coast  and 
Geodetic  Survey  copper  bolt,  not  marked. 

Latitude,  48*  24'  41.82*.    Longitude,  74«  22'  00.14'. 

Log*,  dist 
To  station.  Azimuth.     Back  azimuth,    meters. 

Blue  Ridge  1128  13.64  m  26  40.71  4.1861832 

Tomany   49  42  00.98  229  33  37.78  4.8435825 

West  Canada  113  22  30.27  293  07  42.24  4.\894238 

Little  Moose  150  10  42.30  330  02  15.89  4.6200577 

Snowy 1T7  08  15.52  367  02  24.76  4.6065186 

Big  Range  206  09  36.82  26  14  31.60  4.8397301 

Gore 2213338.32  4146  44.82  4.6860772 

Mill  Creek  244  14  46.96  64  27  58.47  4.4582536 

Crane  245  28  19.04  66  44  68.84  4.6647818 

Prospect 2682838.73  88  63  20.26  4.6858066 

Wells  2764221.T7  96  58  39.81  4.6087916 

Buck  2945212.62  115  0125.72  4.8009785 

Cathead 336  09  33.96  156  12  46.49  4.1921313 


Speculator  (not  occupied). —  A  secondary  point  situated  on  a 
partly  timbered  mountain  about  three  miles  south  of  Speculator. 
Probably  a  station  of  the  Colvin  Survey. 

Latitude,  43*  27'  36.2*.    Longitude,  74*  20'  24.8". 

Log.  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Hamilton  2143  39  20142  84  3.76294 

Twin  Lake  No.  1 85  45  06  265  36  26  4.27982 

Cathead  348  04  61  168  06  57  4.30218 


Tomany. —  Situated  in  the  town  of  Arietta  about  four  miles 
northwest  of  Arietta,  on  a  timbered  mountain  about  one  and  a 
half  miles  west  of  highway  leading  to  Piseco  Lake.    Summit  of 
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mountain  has  been  cleared.  Theodolite  was  supported  on  a 
beech  tree  sawed  ofi  twenty-five  feet  above  ground,  around 
which  was  built  a  tower  and  platform. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Reference  mark:  The  beech  signal  tree  twenty  feet  distant; 
true  azimuth,  156''  2&  from  mark. 

Latitude,  4S^  16'  68.86^    Longitude,  74*  84'  36.84''. 

Log.  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

O        f  0  O        I  If 

Stratford 4119  56  22115  06  4.16000 

Oak  HIU  64  46  06  234  39  50  4.17918 

Barto 56  43  04  236  30  06  4.48817 

West  Creek  No.  2 99  38  32.88  279  83  46.34  3.9793818 

West  Creek  No.  1 100  23  16.70  280  18  26.66  8.9864913 

Twin  Lake  No.  2 177  29  49  857  29  25  4.25977 

Twin  Lake  No.  1 179  50  28.88  858  50  27.80  4.2608602 

Fish    2034346  23  48  26  4.86998 

Hamilton  229  33  37.78  48  42  09.98  4.3435826 

Blue  Ridge   273  06  49.33  98  12  48.07  4.1396657 


Twin  Lake  No.  1. —  Situated  in  Arietta  Township  about  four 
miles  west  of  Piseco  Lake  on  the  east  edge  of  a  timbered 
mountain. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude,  48*  26'  48.68'.    Longitude.  74*  84'  28.58'. 

Log.  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

9        f  0  9        f  0 

West  Creek  No.  2 29  20  23.69  209  16  38.81  4.2806716 

West  Creek  No.  1 28  64  43.63  209  49  54.68  4.2791890 

Fish  253  33  28  78  88  08  8.98512 

Speculator  266  86  26  85  45  06  4.27932 

Hamilton   288  07  12.71  108  16  47.23  4.2378111 

Blue  Ridge    323  66  50.84  144  02  61.76  4.8706853 

Tomany 859  50  27.80  179  60  28.88  4.2608692 


Twin  Lake  No.  2. —  A  secondary  point  situated  in  Arietta 
Township,  about  four  miles  west  of  Piseco  Lake,  on  west  end 
of  a  timbered  mountain. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 


Latitude,  48«  26'  47.6".    Longitude.  74*  85'  01.7". 
To  station. 


Blue  Ridge 
Tomany  .  . 


Azimuth. 

9        10 

322  28  81 
357  29  26 


Log.  dist. 
Back  azimuth,    meters. 

9        f        0 


142  80  66 
177  29  49 


4.37794 
4.26977 


358 


Bbpobt  of  Statb  Engineer. 


"West  Creek  No.  1. —  Situated  on  the  northwest  end  of  a  nar- 
row ridge  about  one-fourth  mile  long  in  the  southern  part  of 
Hamilton  county,  about  three  miles  west  of  the  Powley  place, 
on  the  road  from  Stratford  to  Piseco  Lake. 

Station  mark:  A  copper  bolt  set  in  solid  rock  and  marked 
U.  S.  G.  S.  N.  Y.  486." 

Reference  mark:  The  spruce  signal  tree  twenty-seven  feet 
distant  from  station  mark;  true  azimuth,  328^  40'. 

Latitude,  48*  17'  55.27*.    Lon«rltude.  74«  41'  29.34*. 

Logr.  diet. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Schuyler 66  25  45.00  246  06  81.00  4.57643 

Cold  Brook   80  00  51.00  259  48  46.00  4.41872 

Pen  10113  36.00  280  50  11.00  4.67191 

T^ln  Lake  No.  1 209  49  64.68  29  64  43.63  4.2791890 

Fish   2241242.00  44  22  14.00  4.42900 

Hamilton  244  24  39.65  64  88  02.33  4.4648879 

Blue  Ridfire 276  0129.29  96  13  18.13  4.3699741 

Tomany 280  18  26.65  100  23  16.70  3.9864918 


West  Creek  No.  2. —  Situated  on  the  southeast  end  of  a  nar- 
row ridge  about  one-fourth  mile  long  in  the  southern  part  of 
the  county,  about  three  miles  west  of  the  Powley  place,  on  road 
from  Stratford  to  Piseco  Lake. 

Station  mark:  A  bronze  triangulation  tablet  set  in  solid  rock. 

Reference  mark:  The  spruce  signal  tree  13.65  feet  distant 
from  station  mark;  true  azimuth,  350°  46'. 

Latitude,  43*  17'  50.40'.    Longitude,  74»  41'  23.42''. 

Logr.  di8t. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Stratford   0  40  28.00  180  40  23.00  4.09602 

Twin  Lake  No.  1 209  15  38.81  29  20  23.69  4.2806719 

Hamilton  244  0164.16  64  16  12.76  4.4640717 

Tomany 279  83  46.34  99  88  82.88  3.9793818 


Hekkimer  County. 

Oak  Hill. —  A  secondary  station  situated  on  the  eastern  side 
of  a  timbered  mountain,  about  two  miles  northwest  of 
Stratford. 

Station  mark :  An  ash  tree  fourteen  inches  in  diameter. 

Latitude,  43*  12'  16.1".    Longitude,  74"  48'  82.9*. 

To  Rtntlon. 

Tomany 

Stratford  


Azimuth. 

Back  azimuth. 

LOff.  dl8t. 

meters. 

284  89  50 

64  46  06 

4.17ns 

307  48  67 

127  50  22 

8.64610 
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St.  Lawrencp  County. 

Arab. —  A  secondary  station  situated  on  a  partly  cleared 
mountain  about  one  and  a  half  miles  east  of  Ghildwold  station^ 
on  New  York  Central  Bailroad. 

Station  mark :  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude,  44"  12'  16.8^    Lonsrltude,  74"  36'  20.6^ 

Jjog,  dist. 
To  station.  Azimuth.     Back  asimuth.    meters. 

Wheeler 73  0101  262  68  32  8.69694 

Moosehead  144  02  04  323  68  00  4.11987 

Morris  2984637  118  61  21  4.01481 


Beech  Plains  Church  (not  occupied). —  Secondary  point  situ- 
ated in  town  of  Pierrepont. 

Station  mark:  Tower  of  church. 

Latitude.  44*  30'  46.4\    Lonfirltude,  75»  04'  23.0". 
To  station. 


McCarthy  . 
Stark  


Azimuth. 

Log.  dlst. 
Back  asimuth.    meters. 

2646662 

76  06  19              4.21820 

3072284 

127  27  07             4.08664 

Canton  Water  Tower  (not  occupied). —  Secondary  point. 
Station  mark:  Center  of  water  tower. 

Latitude.  44«  35'  41.4".    Longitude.  76*  09'  47.3*. 

Log.  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

o      /      M  o      /      m 

White   Hill    269  04  32  89  20  51  4.48811 

McCarthy    28147  02  10169  17  4.37320 

Fike   2952025  116  34  64  4.48160 

stark  314  6106  134  59  26  4.34790 


Fike. —  Situated  on  a  high,  bare  knob  in  southwest  corner  of 
town  of  Parishville,  on  land  owned  by  Benjamin  Fike,  who  lives 
about  fifty  rods  north  of  station. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude,  44"  28'  39.21''.    Longitude,  74»  49*  07.84^ 

Log.  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Little    Blue    0  03  09.92  180  03  09.62  4.1364408 

Stark  76  66  55.90  266  50  48.11  4.0761604 

McCarthy  168  33  33.08  832  3118.37  3.9639417 

White  Hill  194  17  03.42  14  18  52.88  4.1426627 

Niemy   195  15  38.27  15  17  30.62  4.1278494 

Azure  264  16  12.54  74  28  84.06  4.4187160 

Panther  319  15  13.24  139  17  49.21  8.8778806 

Moosehead 33139  39.01  15145  13.61  4.3488908 
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Rbpobt  of  Statb  Engineer. 


Littl(»  Blue. —  Situated  on  a  rocky  knob  (nearly  cleared)  in 
southeast  corner  of  town  of  Granshur,  at  the  headwaters  of  the 
middle  fork  of  the  Grasse  Biver.  Best  reached  from  the  camp 
of  the  "  Hollywood  Club,"  on  Clear  Pond,  two  miles  distant. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude,  44*  21'  16,67".    Longitude,  74"  49'  08.41". 

Lost-  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

9        f  0  O        f  0 

Stark  1332422.24  813  18  15.26  4.2030889 

McCarthy  169  02  09.28  848  69  55.16  4.3470034 

Fike 1800309.62  860  08  09.92  4.1354408 

Panther 2U  63  07.12  8166  43.88  3.9708924 

Azure    230  33  17.90  60  46  38.98  4.61457U 

Moosehead  299  27  32.56  U9  33  07.08  4.0859486 

Morris    3081034.16  128  24  66.78  4.6432946 


McCarthy. —  Situated  on  a  partly  cleared  hill  about  three 
miles  east  of  Colton,  in  town  of  Colton,  on  land  owned  by 
Mr.  McCarthy,  who  lives  about  one-half  mile  west  of  station. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

LaUtude,  44*  83'  08.78".    Longitude,  74*  62'  19.98". 

Log.  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

•        f  0  O        t  0 

stark  840711.76  214  03  18.41  4.1180169 

Norwood  1611143.05  34107  25.93  4.3972766 

Nlemy  238  22  01.19  58  26  08.46  3.9603860 

Azure  272  00  13.36  92  15  50.18  4.4698326 

Flke 382  81  18.87  162  33  33.08  8.3639417 

Little   Blue    348  59  55.15  169  02  09.28  4.2aS0!s89 


Moosehead. —  Situated  on  a  cleared  mountain  in  Jamestown 
Township,  on  south  side  of  Baquette  River,  about  one  and  ono- 
half  miles  northeast  of  Sevey  post-office. 

A  signal  of  New  York  State  land  survey  is  on  same  mountain, 
about  500  feet  distant. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude.  44*  18'  02.19».    Lonsritude.  74*  41'  09.67 ". 

Los.  di:5t. 
To  station.  Azimuth.     Back  azimuth,    meters. 

o       f  0  e       /  <r 

Little  Blue 119  33  07.08  299  27  32.55  4.0S5!)436 

Fike  16146  13.51  83189  89.01  4.3488009 

Panther   157  66  32.83  387  53  34.22  I.1773P98 

Azure  208  46  02.30  28  63  47. S6  4.4S44i):)6 

St.   Regis  246  56  14.88  67  1110.66  4.488T547 

Morris  8126267.88  138  0146.12  4.8610698 
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Nierny. —  Situated  on  a  bare  knoll  about  three  miles  southeast 
of  Parishville,  on  land  owned  by  Mr.  Nierny,  who  lives  about  200 
yards  south  of  station. 

Station  mark :  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude.  44*  36'  38.71''.    Longitude,  74''  46'  27.66". 

Loie;.  dlst. 
To  station.  Azimuth.     Back  azimuth,    oieiers. 

9     f  m  o      /         Mr 

Fike  161780.62  195  15  88.27  4  1278494 

Stark  440611.86  223  68  10.86  4.3378501 

McCarthy   68  26  08.45  238  22  01.19  3  9603360 

Norwood  140  03  24.73  319  64  69.79  4.3909588 

Desaw 235  40  10.66  65  6107.64  4.3963098 

Azure   285  04  14.64  106  15  44.47  4.8617620 


Norwood. —  Situated  on  a  low,  sandy  knoll  about  one  mile 
north  of  Norwood. 

Station  mark:  A  flat  stone  about  30  inches  square  and  eight 
inches  thick,  in  the  top  of  which  is  cemented  a  bronze  triangula- 
tion tablet. 

Latitude.  44*  45'  48.12*.    Longitude,  74"  68'  26.85^ 

Log.  diet. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Desaw  277  24  10.29  97  43  33.65  4.6644268 

Azure 803  14  16.51  123  84  12.20  4.6523077 

White    HJll    319  20  20.60  139  28  42.10  4.882S385 

Nlemy  319  64  69.79  140  03  24.73  4.3909698 

McCarthy  84107  26.93  1611143.05  4.8972766 

stark  3584724.80  178  47  47.41  4.5378178 


Panther. —  Situated  on  a  cleared  mountain,  locally  known  as 
Catamount  Mountain,  on  the  west  side  of  the  Raquette  river, 
about  three  miles  southeast  of  the  Stark  post-office,  and  about 
twenty  minutes  walk  from  the  main  highway. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock« 

Reference  mark:  New  York  State  land  survey  signal  and 
station  mark  distant  3.05  feet;  true  azimuth,  308**  04'  from 
station. 

Latitude,  44-  25'  33.86'.    Longitude,  74«  45'  25.09". 

Loff.  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Little  Blue   3155  43.33  21163  07.12  3.9708924 

Stark  1002511.81  280  16  28.25  4.2266977 

Flke  139  17  49.21  319.15  13.24  8.8778808 

Azure  237  46  17.54  67  46  02.60  4.8807418 

St.   Regis   273  06  10.88  99  24  06.43  4.5321:90 

Morris  322  42  42.45  142  54  29.66  4.6698926 

Moosehead  837  53  34.22  157  56  32.83  4.1773993 


362  Bbpobt  of  Btatb  Enqinbusb. 

Potsdam    Presbyterian    Church    (not    occupied). —  Secondary 
point  situated  in  town  of  Potsdam. 
Station  mark:  Center  of  church  tower. 

Latitude,  44*  40'  12.6*.    Lonerltude,  74«  58'  52.9*. 

Ibog.  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

White   Hill    295  63  22  U6  02  02  4.25889 

McCarthy  826  45  07  146  49  48  4.19915 

Stark  3565102  176  5144  4.88271 

Nlemy 297  09  19  117  18  08  4.26666 


.Bogers  (not  occupied). —  Secondary  point  situated  on  a  low, 
bare  hill  in  town  of  Norfolk,  about  one-half  mile  southwest  of 
Plum  Brook  station,  on  Bome,  Watertown  and  Ogdensburg 
division  of  New  York  Central  and  Hudson  Biver  Bailroad.  The 
land  is  owned  by  W.  H.  Bogers,  who  lives  about  fifty  rods 
northeast  of  station. 

Station  mark:  The  elm  signal  tree,  about  fifteen  inches  in 
diameter. 

Latitude,  44*  49'  41.6*.    Longitude,  74»  66'  64.8*'. 

Log:,  dlst. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Norwood  24  5109  204  49  23  8.89798 

Niemy  834  18  43  154  25  28  4.46025 

McCarthy  85114  53  17117  24  4.49360 


Stark. —  Situated  on  a  timbered  ridge  in  northeast  comer  of 
the  Town  of  Clare,  on  the  west  side  of  the  North  Branch  of  the 
Grasse  Biver,  on  land  owned  by  Irving  Stark. 

Theodolite  elevated  fifty-two  feet  on  a  tower  built  around 
trunk  of  a  beech  tree. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Beference  marks:  Center  of  signal  tower  and  tree  46.3  feet 
distant;  true  azimuth,  238°  12'.  Nail  in  top  of  stump  of  beech 
tree  distant  75.4  feet ;  true  azimuth,  355°  16'  from  station. 

Latitude,  44*'  27'  11.69*.    Longritude,  74»  57'  52.90". 

LiOfC.  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Norwood  178  47  47.41  858  47  24.30  4.5878178 

McCarthy    214  08  18.41  84  07  11.76  4.1180169 

White  HiU  222  5117.56  42  59  14.67  4.8436696 

Niemy  223  58  10.86  44  06  11.86  4.83/8501 

Fike  2665048.11  76  66  65.90  4.0761004 

Panther  280  16  28.26  100  26  11.81  4.2255977 

Little  Blue    813  18  15.25  188  24  22.24  4.2030889 
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Wheeler  (not  occupied). —  Secondary  point  situated  on  a  low 
mountain  partly  burned  over,  three  miles,  air  line,  southwest  of 
Arab  Mountain.    Timber  on  north  side  of  mountain. 

Btation  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude,  44»  U'  29.7*.    Longitude,  74'»  8S'  54.3^ 
To  station. 


Arab  . 
Morris 


Azimuth. 

LoflT.  dlst. 
Back  azimuth,    meters. 

O        f        » 

252  58  32 

73  01  01             8.eB694 

284  17  81 

104  24  44              4.15417 

White  Hill.— Situated  on  a  bare  knoll  about  three  miles 
southeast  of  Parishville,  on  land  owned  by  Welch  Brothers,  who 
liye  about  forty  rods  southeast  of  station. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Latitude.  44''  35'  56.12*.    Lonsritude,  74''  46'  32.50*. 

Xx)ff.  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

•        /  «f  9        t  If 

Pike 14  18  52.38  194  17  03.42  4.1425627 

stark  42  59  14.67  222  5117.55  4.3436696 

Norwood  139  28  42.10  319  20  20.50  4.3828386 

Desaw  236  46  41.90  56  57  42.16  4.3929324 

Azure  286  14  01.09  106  25  34.44  4.3563561 


Sullivan  County. 

Roads. —  In  Mamakating  Township,  on  a  high  brushy  ridge, 
three  miles  west  of  Westbrookville,  a  station  on  the  Port  Jervis, 
Monticello  and  New  York  Railroad. 

Station  mark:  A  bronze  triangulation  tablet  set  in  bowlder 
thirty  by  eighteen  by  eighteen  inches,  above  which  was  built  a 
mound  of  stone  three  feet  high  with  four  feet  base. 

Reference  marks:  Arrow  cut  in  flat  rock  four  by  three  feet  and 
one  foot  above  ground;  azimuth,  91°;  distance,  32.86  feet.  Arrow 
cut  in  bowlder  four  by  three  feet  and  two  feet  above  ground; 
azimuth,  347**;  distance,  25.57  feet. 

Latitude,  41*  82*  09.44\    Longitude.  74*  37'  27.97''. 

^       .  ^.  Lost.  dlst. 

To  station.  Azimuth.     Back  azimuth,    meters. 

Hisrh  Point   7  29  02.6  187  27  33.4  4.3817799 

Wolf  205  53  43.1  26  55  18.2  3.88D905S 

Sams   Point    236  59  37.6  56  10  16.9  4.4292886 

Vernon  285  38  24.0  105  42  44.9  3.9765996 

Writer  338  27  00.6  158  28  69.5  4.0648316 
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Warren   County. 

Mill  Creek. —  On  the  west  side  of  Mill  Creek  pond,  in  Lot  16,  in 
Town  of  Thurman,  on  a  high,  burned-OTer  mountain,  having 
numerous  dead  trees  still  standing.  The  land  belongs  to  the 
State. 

Station  mark:  A  one-inch  hole  drilled  two  and  one-half  inches 
deep  in  highest  part  of  solid  rock. 

Reference  mark:  A  dead  spruce  tree  used  as  signal;  distance, 
eighteen  feet  four  inches;  true  azimuth,  32''  28'  from  mark. 

Latitude*  43<'  81'  24.63^    Longitude,  74<>  02'  4S.1S\ 

Log.  dist. 
To  station.  Azimuth.     Back  azimuth,    meters. 

Buck  20  8115.65  200  27  17.27  4.8478133 

Hamilton  64  27  59.47  244  14  46.95  4.4582536 

Crane  250  35  57.01  70  39  24.86  3.8562727 

Bald  Head  807  00  66.46  127  04  13.38  3.9059146 

Wells   3392418.46  159  27  25.25  4.2401419 


MERIDIAN  MARKS. 

Johnstown,  Fulton  county. 

Location  of  station:  On  line  of  outer  race-track  fence,  east  of 
main  entrance  to  track.  On  the  grounds  of  the  Fulton  County 
Agricultural  Society. 

Station  mark:  A  marble  post  36  by  G  by  6  inches,  set  35  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a 
bronze  meridian  tablet. 

Distant  mark:  North  of  station  448  feet  and  3  feet  outside  of 
outer  race-track  fence.  A  marble  post  38  by  6  by  6  inches,  set 
36  inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented 
a  bronze  meridian  tablet. 

Local  referee:  John  F.  Campbell,  city  engineer's  office. 


L. 
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Stream.                                           Station.  Yean.  After  page  • 

Black  River Huntingtonville  dam. .  '97/98/99/00/01 36 

Cayadutta Creek Johnstown '98/99/00.. 168 

Chittenango  Creek. . . .  Bridgeport '98/99/00/01 66 

East  Canada  Creek. .. .  DolgevUle '98/99/00/01/02 157 

Fish  Creek  (West  Br.) .  McConnellsviUe '98/99/00/01 47 

Hudson  River Ft.  Edward '96/96/97/98/99/00/01/02  242 

Hudson  River MechanicviUe  '98/99/00/01/02 247 

Kinderhook  Creek East  Nassau '92/93 255 

Mohawk  River Dunsbach  Feny '02 196 

Mohawk  River Little  Falls '98/99/00/01/02 162 

Mohawk  River Rexford  Flats '98/99/00/01 190 

MohawkRiver Ridge  Mills '98/99/00 119 

Mohawk  River Schenectady '99/00/01 184 

Mohawk  River Utica '02 136 

Norman's  Kill French's  Mills '91 257 

Oneida  Creek Kenwood '98/99/00 51 

OriskanvCreek Oriskany '98/99/00 122 

Oswego  River above  Minetto '00/01/02 87 

Oswego  River High  Dam '97/98/99/00/01 95 

Quackenkill  Creek Quackenkill '94 251 

Richelieu  River Chambly,  P.  Q '02 110 

Sauquoit  Creek New  York  Mills '98/99/00 130 

Schoharie  Creek Fort  Hunter '98/99/00/01 174 

Schoharie  Creek Schohariis  Falls '01 178 

Schroon  River Warrensburg '95/96/97/98/99/00/01/02  237 

Seneca  River Baldwinsville '99/02 81 

Skaneateles  Outlet. . . .  Willow  Glen '96/97/98/99/00  '01/02. . .     73 

Wallkill  River New  Paltz '01 279 

West  Canada  Creek... .  Middleville '98/99/00/01 148 
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Stream.  Subject.  pace* 

Black  River Dam  at  Felt's  Mills 38 

CatskiU  Creek Kaaterskill  Falls 278 

Catskill  Creek Water  analysis 326 

Chenango  River Binghamton  Dam 310 

Current  Meter 18 

East  Canada  Creek Upper  Falls  and  dam 152 

East  Canada  Creek Beardslee  Falls  and  Power-house 152 

Esopus  Creek Saugerties  dam 266 

Esopus  Creek Saugerties  dam 266 

Esopus  Creek Water  analysis 326 

Fishkill  Creek Water  analysis 326 

Gauge  details 88 

Gauging  Stations  map Areas 340 

Genesee  River Lower  Falls 98 

Housatonic  River Bull's  Falls 306 

Housatonic  River Water  analysis 326 

Mohawk  River Dunsbach  Ferry  Dam 192 

Mohawk  River Cohoes  Falls 214 

Oswegatchie  River,  East  Br Newton  Falls 104 

Oswego  River Cable  station,  above  Minetto 90 

Oswego  River High  Dani 90 

Raquette  River Hannawa  Falls 104 

Raquette  River Higley  Falls 106 

Raquette  River Upper  Falls,  Colton 106 

Reel's  Creek Gauging  weir 136 

Reel's  Creek Gauging  weir  details ' 138 

Reel's  Creek Rainfall  and  run-off. 140 

Rondout  Creek , Water  analysis 326 

Salmon  River Falls  (undeveloped) 42 

Ten-Mile  River Water  analysis 326 

Vertical  velocity  curves Comparisons 340 

Wallkill  River Wallkill  Dam 278 

Wallkill  River Water  analysis 326 
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Stream. 

Beaver  River 

Black  River 

Black  River 

Black  River 

Byram  River 

B3rrain  River,  E.  branch. 
Byram  River,  W.  branch. 

Catfikill  Creek 

Cayadutta  Creek 

Chenango  River 

Chittenango  Creek 

Chitten^go  Creek 

Croton  River 


Delaware  River 

Delaware  River,  £.  branch. . 
Delaware  River,  W.  branch.. 

East  Canada  Creek 

Esdpus  Creek 


No.  on 
Place.  County.  Map. 

Tisse's  Bridge Lewis 43 

Felt's  Mills Jefferson 7 

Huntingtonville  Dam Jefferson 6 

Watertown Jefferson 6 

QlenviUe Connecticut. . .  68 

Greenwich Connecticut. . .  60 

Portcheater Westchester.. .  00 

South  Cairo ^ Greene 32 

Johnstown Fulton. 47 

Binghamton Broome 9 

Bridgeport Madison 40 

Chittenango Madison 41 

Croton  Dam  (old) Westchester.. .  39 

Lambertsville,  N.J 60 

Hancock Delaware 64 

Hancock Delaware 66 


Dolgeville Herkimer 17 

Kingston TTlster 33 


Page. 
27 
37 
31 
31 

New  sta. 

New  sta. 

New  sta 

260 
166 
309 
62 
67 
290 

323 
320 
319 

150 
264 


FishkiU  Creek Glenhani Dutchess 45  284 

Fish  Creek  W.  branch McConnellsville Oneida 48  44 

Honeoye  Creek East  Rush Monroe 56  New  sta. 

Housatonic  River Gaylordsville. Connecticut. . .   38  304 

Hudson  River Fort  Edward Saratoga 22  238 

Hudson  River Mechanicville Saratoga 29  243 


Indian  River Indian  Lake  Dam Hamilton 20 

Kinderhook  Creek East  Nassau  and  Wilson's  dam..   Rensselaer. ...   31 


Lake  Champlain  Outlet Chambly P.  Q.. . . 

Lake  Champlain  Outlet Fort  Montgomery Clinton. 


46 
46 


230 

262 

108 
107 

New  sta. 

New  sta. 
192 
168 
18e 
116 
182 


Mianus  River Bedford Westchester.. .   62 

Mianus  River Stamford Connecticut. . .  61 

Mohawk  River Dunsbach  Ferry Saratoga. 28 

Mohawk  River Little  Falls Herkimer 18 

Mohawk  River Rexford  Flats Saratoga 27 

Mohawk  River Ridge  Mills Oneida 12 

Mohawk  River Schenectady Schenectady.. .  26 

Mohawk  River Utica Oneida 

Moose  River Moose  River Lewis 44  (a)  26 

Neversink  River 'Port  Jervis Orange 49  324 

Norman's  Kill French's  Mill Albany 30  256 

Oneida  Creek Kenwood Madison 42  49 

Oneida  River Brewerton Onondaga 6  82 

Oneida  River Oak  Orchard Onondaga 62  83- 

Oriskany  Creek Oriskany     State    dam  ;  Wood   Oneida 13  120 

Road  Bridge 

Oswego  River Fulton Oswego 2  (0  84 

Oswego  River High  Dam Oswego 2  (a)  91 
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No.  OD 
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Otwego  IlJyer Minetto Oswego 2  (6)  86 

Quackenkill Quackenkill Rensselaer 51  249 

Ramapo  River Two  Bridges N.  J 57       New  sta. 

Raquette  River Hannawa  Falls St.  Lawrence...  19  106 

Richelieu  River Fort  Montgomery Clinton 46  107 

Rondout  Creek Honk  Falls Ulster 34  276 

Rondout  Creek Rosendale.. Ulster 36  271 

Sauquoit  Creek N.  Y.  Mills  and  YorkviUe Oneida 14  12a 

Salmon  River Pulaski Oswego 8  39 

Seneca  River BaldwinsviUe Onondaga 3  77 

Bohoharie  Creek Fort  Hunter  dam Montgomery. .  24  169 

Schoharie  Creek Mill  Point  and  Aqueduct Montgomery . .   23  175 

Schoharie  Creek Prattsville Greene 53  181 

Schoharie  Creek Schoharie  Falls Montgomery . .  25  177 

Sohroon  River Warrenaburg Warren 21  234 

Skaneateles  Outlet Willow  Glen  and  Jordan Onondaga 4  .    61 

Susquehanna  River Binghamton Broome 10  31S 

Ten  Mile  River Dover  Plains Dutchess 37  30O 

Wallkill  River New  Palts Ulster 36  278. 

West  Canada  Creek Twin  Rock  bridge* Oneida 11  142 
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